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©  Energy-recycling  scissors  lift. 
©  A  scissors  mechanism  supports  a  platform  (62)  and  is 
coupled  to  a  sealed  gas  cylinder  (71  )  or  other  energy-storage 
device  in  such  a  way  that  the  cylinder  tends  to  lift  the 
platform,  and  an  article  on  the  platform  -  such  as  a  television 
set,  a  bar,  office  equipment,  a  tabletop,  etc.  The  lift  may  be 
enclosed  in  a  compact  cabinet  so  that  the  article  on  the 
platform  is  concealed  when  down,  and  accessible  when  up. 

Energy  released  in  lowering  the  article  is  stored  in 
compression  of  gas  within  the  storage  device  (71)  and 
subsequently  reused  in  raising  the  article.  Compensation  is 
provided  for  the  strongly  varying  mechanical  advantage 
provided  by  the  scissors  mechanism,  so  that  the  stored 
energy  C8n  operate  smoothly  on  the  article  throughout  the 
entire  operating  range  of  the  scissors,  making  possible  the 
use  of  the  energy-recycling  system. 

In  one  embodiment  the  stored  energy  alone  is  made 
capable  of  raising  the  article  through  the  entire  range  of  the 
mechanism,  but  the  article  can  be  easily  lowered  by  manual 
application  of  light  downward  force  -  even  though,  for 
mechanical  simplicity,  the  energy-storage  device  remains 
connected  to  raise  the  article. 

In  another  embodiment  this  manual  application  of 
controlling  force  is  replaced  by  a  remote-control  actuator, 
such  as  a  small  motor  or  a  small  hydraulic  or  pneumatic 
cylinder.  Such  a  remote-control  actuator  applies  pilot  forces 
upward  or  downward  to  control  the  direction  of  operation, 
while  the  sealed  gas  cylinder  (71)  generally  bears  the  weight 
of  the  platform  and  the  article  on  it. 
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BACKGROUND 

1.  FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   s c i s s o r s   l i f t s ,  

and  more  p a r t i c u l a r l y   to  s u c h   l i f t s   a d a p t e d   f o r   u se   i n  

r e p e t i t i v e l y   r a i s i n g   a n d  l o w e r i n g   i t e m s   of  f u r n i t u r e ,   h o m e  

e n t e r t a i n m e n t   d e v i c e s ,   o f f i c e   e q u i p m e n t ,   and  o t h e r   s u c h  

a r t i c l e s .   Some  p r e f e r r e d   e m b o d i m e n t s   of  the   i n v e n t i o n  

r e p e t i t i v e l y   r a i s e   and  l o w e r   s u c h   a r t i c l e s   in  such   a  way  a s  

t o  p r o v i d e   a c c e s s   to  t he   a r t i c l e   when  i t   i s   in  a  r a i s e d  

p o s i t i o n   and  c o n c e a l m e n t   when  i t   i s   in  a  l o w e r e d   p o s i t i o n .  

A l t h o u g h   the   i n v e n t i o n   i s   by  no  means   l i m i t e d   t o  

d o m e s t i c   or  o f f i c e   u s a g e s ,   f o r   c o n v e n i e n c e   in  t h i s   d o c u m e n t  

i t  i s  s o m e t i m e s   r e f e r r e d   to   as  a  c a b i n e t r y   l i f t .  



2.  PRIOR  ART 

(a)  S c i s s o r s   L i f t s :   G e n e r a l   H i s t o r y   - -   M a n y  

i n g e n i o u s   p e o p l e   h a v e   d e v e l o p e d   ways  to  use   s c i s s o r s  

m e c h a n i s m s   to  r a i s e   or  e x t e n d   p l a t f o r m s ,   b a s k e t s ,   a n d  

s c a f f o l d s   c a r r y i n g   v a r i o u s   s o r t s   of  p a y w e i g h t s .   I n  

p a r t i c u l a r ,   s e v e r a l   p a t e n t s   h a v e   a d d r e s s e d   t h e   p r o b l e m s  

e n c o u n t e r e d   in  i n i t i a t i n g   t h e   e x t e n s i o n   of  a  s c i s s o r s  

m e c h a n i s m   f rom  a  f u l l y   r e t r a c t e d   or  f o l d e d   p o s i t i o n .   r h e s e  

p a t e n t s   w i l l   be  i d e n t i f i e d   b e l o w ,   and  t h e   r e a s o n   f o r   t h e  

i n i t i a l - e x t e n s i o n   p r o b l e m   w i l l   be  d i s c u s s e d .  

As  w i l l   be  s e e n ,   h o w e v e r ,   none   of   t h e s e   p a t e n t s   h a s  

d e a l t   w i t h   t h e   d e t a i l e d   b e h a v i o r   of  a  s c i s s o r s   m e c h a n i s m   a t  

t h e   o p p o s i t e   end  of  i t s   o p e r a t i n g   r a n g e   - -   t h a t   i s   to   s a y ,  

in  i t s   e x t e n d e d   p o s i t i o n   - -   or  even   in  t h e   m i d r e g i o n  

b e t w e e n   the   e x t e n d e d   and  r e t r a c t e d   p o s i t i o n s .   In  t h e   p r i o r  

a r t ,   an  e x t e n d e d   s c i s s o r s   m e c h a n i s m   i s   r e t r a c t e d   s i m p l y   b y  

r e m o v i n g ,   r e d u c i n g   or  e v e n   r e v e r s i n g   t h e   p r i m a r y   d r i v i n g  

f o r c e :   t he   m e c h a n i s m   r e a d i l y   s t a r t s   down.  M o r e o v e r ,   t h e  

a p p a r a t u s e s  u s e d   f o r   a p p l i c a t i o n   of  e x t e r n a l   d r i v i n g   f o r c e  

to  a  s c i s s o r s   m e c h a n i s m   g e n e r a l l y   a c c o m m o d a t e   a  r e l a t i v e l y  

wide   v a r i a t i o n   of  r e s i s t a n c e   f rom  t he   s c i s s o r s   m e c h a n i s m ;  

t h e y   s i m p l y   pump  in  more   e n e r g y .   T h u s ,   once   t h e   p r o b l e m s  

t h a t   o c c u r   n e a r   t he   r e t r a c t e d   p o s i t i o n   have   b e e n   s o l v e d ,  

t h e r e  h a s   been   no  need   to  be  c o n c e r n e d   w i t h   t h e   m a g n i t u d e  

of  t h e   l i f t i n g   f o r c e   a t   t h e   o t h e r   end  of  t h e   o p e r a t i n g  

r a n g e .  



(b)  T e n s i o n - e x t e n d e d   S c i s s o r s   S y s t e m s   - -   P e r h a p s  

t h e   " f i r s t   g e n e r a t i o n "   of  s c i s s o r s   l i f t s   i s   t y p i f i e d   b y  

U.  S.  p a t e n t s   1 , 0 7 8 , 7 5 9   and  1 , 8 1 7 , 4 1 8 .   The  f i r s t   of  t h e s e  

i s s u e d   in  1913  to  A r e n d   W i c h e r t j e s ,   and  t h e   s e c o n d   in  1 9 3 1  

to  A r t h u r   Munns .   Bo th   d i s c l o s e   m u l t i p l e - s t a g e   s c i s s o r s  

l i f t s   - -   o r ,   as  t h e y   a r e   s o m e t i m e s   c a l l e d ,   " l a z y   t o n g "  

m e c h a n i s m s .   T h e s e   a r e   s c i s s o r s   l i f t s   in  w h i c h   o n e  

" s c i s s o r s "   l i n k a g e   d r i v e s   a n o t h e r   a b o v e   i t ,   w h i c h   in  t u r n  

m a y  d r i v e   y e t   o t h e r s .  

W i c h e r t j e s   and  Munns  r e s p e c t i v e l y   d e s c r i b e   c h a i n -  

c o n t r o l l e d   and  c a b l e - c o n t r o l l e d   s c i s s o r s   l i f t s .   In  e a c h  

c a s e   the   c h a i n s   or  c a b l e s   a r e   w r a p p e d   a r o u n d   t he   l a t e r a l  

p i v o t s   (and  a c r o s s   t h e   c e n t r a l   p i v o t s )   of   t h e   s u c c e s s i v e  

s c i s s o r s   l i n k a g e s .   When  t e n s i o n e d ,   t h e   c h a i n s   or  c a b l e s  

p u l l  t h e   l a t e r a l   p i v o t s   t o g e t h e r   to  e x t e n d   t h e   l i f t .  

W i c h e r t j e s   n o t e s   t h a t   " i t   m i g h t   r e s u l t   in  u n d u e  

s t r e s s   and  s t r a i n   upon  t h e   l a z y - t o n g s   to   r e l y   upon  t h e  

c h a i n s   . . .   a l o n e   f o r   e x t e n d i n g   t he   d e v i c e   and  e l e v a t i n g  

t h e   p l a t f o r m , "   and  a c c o r d i n g l y   he  p r o v i d e s   an  " a u x i l i a r y  

e l e v a t i n g   d e v i c e " .   The  " s t r e s s   and  s t r a i n "   to  w h i c h  

W i c h e r t j e s   a l l u d e s   a p p a r e n t l y   a r i s e   f rom  t h e   f a c t   t h a t   w h e n  

a  f o r c e   t h a t   is   p u r e l y   l a t e r a l ,   or  a l m o s t   p u r e l y   l a t e r a l ,  

is  a p p l i e d   to  open  or  e x t e n d   a  f u l l y   f o l d e d   or  r e t r a c t e d  

s c i s s o r s   m e c h a n i s m ,   t h e r e   i s   a  s t r o n g   t e n d e n c y   f o r   t h e  

m e c h a n i s m   to  b i n d   r a t h e r   t h a n   to  e x t e n d .   When  t h i s  

h a p p e n s ,   if   t he   f o r c e s   a p p l i e d   a r e   i n c r e a s e d   the   r e s u l t   i s  

o f t e n   to  b r e a k   s o m e t h i n g   r a t h e r   t h a n   to  e x t e n d   t h e  

m e c h a n i s m .  



The  b i n d i n g   can   be  u n d e r s t o o d   by  s t u d y i n g   t h e  

m e c h a n i s m .   The  f o r c e s   on  t h e   r i g i d   m e m b e r s   a r e   d i r e c t e d  

a l m o s t   e x a c t l y   w i t h i n   and  p a r a l l e l   to   t h e   l e n g t h s   of  t h o s e  

m e m b e r s ,   w i t h   a t   m o s t   a  v e r y   s m a l l   c o m p o n e n t   of   f o r c e  

d i r e c t e d   p e r p e n d i c u l a r   to   t h e   r i g i d   m e m b e r s   to   r o t a t e   t h e m  

a b o u t   t h e i r   p i v o t   p o i n t s .   O f t e n   t he   " r i g i d "   m e m b e r s   of  a  

l o a d e d   s c i s s o r s   m e c h a n i s m   t h a t   i s   f u l l y   f o l d e d   a r e   s l i g h t l y  

d e f o r m e d   ( b e n t   or  t w i s t e d )   by  t h e   l o a d ,   c a u s i n g   t h e  

r o t a t i o n a l - t e n d i n g   f o r c e   to  be  a c t u a l l y   z e r o .   S o m e t i m e s  

t h e s e  f o r c e s   a r e   e v e n   c a u s e d   to  be  a p p l i e d   in   a  d i r e c t i o n  

t h a t   t e n d s   to  r o t a t e   t h e   arms  to   a  more   t i g h t l y   f o l d e d  

p o s i t i o n .   Only  when  t h e   s c i s s o r s   i s   p a r t l y   open   d o e s   t h e r e  

d e v e l o p   a  s i z a b l e   c o m p o n e n t   of  f o r c e   d i r e c t e d   to  r o t a t i o n  

in  t h e   p r o p e r   d i r e c t i o n   and  t h e r e b y   to  f u r t h e r   e x t e n s i o n .  

Though   W i c h e r t j e s   d o e s   n o t   say   s o ,   t h e   t e n d e n c y   t o  

b i n d   i s   a c t u a l l y   a  s p e c i a l   c a s e   - -   or  an  e x t r e m e  

m a n i f e s t a t i o n   - -   of  t h e   s t r o n g l y   v a r y i n g   m e c h a n i c a l  

a d v a n t a g e   wh ich   a  s c i s s o r s   m e c h a n i s m   p r e s e n t s   to  i t s  

d r i v i n g   f o r c e .   When  t h e   d r i v i n g   f o r c e   i s   a p p l i e d   to  p u l l  

t he   e n d s   of  t he   l e g s   a t   one  end  of  t h e   s c i s s o r s   s t r a i g h t  

t o w a r d   e a c h   o t h e r ,   t h e   m e c h a n i c a l   a d v a n t a g e   b e t w e e n   t h e  

d r i v i n g  f o r c e   and  t h e   w e i g h t   to  be  moved  a t   t h e   f a r   end  o f  

t h e   s c i s s o r s   v a r i e s   as  t he   t a n g e n t   of  t h e   a n g l e   b e t w e e n   t h e  

l e g s   and  ( f o r   a  v e r t i c a l   s c i s s o r s )   t h e   h o r i z o n t a l .   When 

t h e   s c i s s o r s   m e c h a n i s m   is   f u l l y   f o l d e d   t h i s   a n g l e   is   v e r y  

n e a r l y   z e r o ,   t he   t a n g e n t   and  t h u s   t h e   m e c h a n i c a l   a d v a n t a g e  

a r e   l i k e w i s e ,   and  o n l y   a  t i n y   f r a c t i o n   of   any  i n p u t   f o r c e  

is   t h e r e f o r e   a v a i l a b l e   to  open  the   s c i s s o r s   ( t h e   r e s t ,   a s  



a l r e a d y   o b s e r v e d ,   b e i n g   a p p l i e d   to  b r e a k   s o m e t h i n g ) .  

W i c h e r t j e s   r e s o l v e s   t h i s   i m p a s s e   by  p r o v i d i n g   a  

c o m p l e t e l y   s e p a r a t e   c h a i n - d r i v e n   m e c h a n i s m   f o r   r a i s i n g   p a r t  

of  t h e   s c i s s o r s   l i n k a g e   v e r t i c a l l y ,   in   p r e p a r a t i o n   f o r  

o p e r a t i n g  h i s   main  m e c h a n i s m   to  e x t e n d   t h e   s c i s s o r s   b y  

p u l l i n g   i t s   o p p o s i t e   p i v o t   p o i n t s   t o g e t h e r   as  p r e v i o u s l y  

d e s c r i b e d .   W i c h e r t j e s '   e n t i r e   d e v i c e   g e n e r a l l y   i s  

d i s a d v a n t a g e o u s   by  v i r t u e   of  b e i n g   a l m o s t   s t a r t l i n g l y  

c o m p l i c a t e d   or  e l a b o r a t e ,   and  s e e m i n g l y   i m p r a c t i c a l   b y  

v i r t u e   of  t h i s   i n t r i c a c y .  

Munns  a l s o   d i r e c t s   h i s   a t t e n t i o n   to   t h e  

i n i t i a l - e x t e n s i o n   p r o b l e m ,   b u t   h e  a s c r i b e s   i t   ( s o m e w h a t  

i n a c c u r a t e l y ,   i t   would   a p p e a r )   to   i n a d e q u a t e   a v a i l a b l e  

" p o w e r "   - -   r a t h e r   t h a n   to  t he   t e n d e n c y   to  b i n d .   He 

o b s e r v e s ,   "The  m e c h a n i s m s   h e r e t o f o r e   p r o p o s e d   f o r   m o v i n g  

t he   l a z y - t o n g s   to  e x t e n d e d   p o s i t i o n   f rom  a  f o l d e d   p o s i t i o n  

h a v e   b e e n   such   as  to  r e n d e r   v e r y   d i f f i c u l t   t h e   i n i t i a l  

a c t u a t i o n   t h e r e o f   to  t he   e x t e n t   of  r e q u i r i n g   a  r e l a t i v e l y  

g r e a t e r   s o u r c e   of  power   and  one  w h o l l y   b e y o n d   t h e   r a n g e   o f  

p r a c t i c a b i l i t y  p a r t i c u l a r l y   w h e r e   t h e   e l e v a t o r   i s   a  

p o r t a b l e  o n e   and  g r e a t   l o a d s   a r e   a d a p t e d   to  be  l i f t e d . "   He 

a d d s   t h a t   " a l t h o u g h   t he   p u l l e y   and  c a b l e   m e c h a n i s m   t h u s   f a r  

d e s c r i b e d   is   s u f f i c i e n t   to  move  t he   l a z y - t o n g   s t r u c t u r e  

when  d e a l i n g   w i t h   l i g h t   l o a d s ,   i t   i s   i n c a p a b l e   o f  

i n i t i a t i n g   movement   of  t he   l a z y - t o n g   s t r u c t u r e   w h e n  

e l e v a t i n g   r e l a t i v e l y   h e a v y   l o a d s . "  

A l t h o u g h   Munns '   t e x t   a t   some  p o i n t s   a p p e a r s  

i n a c c u r a t e   as  to  the   p r o b l e m   w h i c h   he  i s   t r y i n g   to  s o l v e ,  



h i s   t e x t   a t   o t h e r   p o i n t s   i s   q u i t e   a c c u r a t e   as  to   t h e   m e a n s  

a p p l i e d   to   s o l v e   i t :   " t h e   p u l l i n g   f o r c e   w h i c h   may  be  s a i d  

to  be  a c t i n g   h o r i z o n t a l l y   i s   . . .   c o n v e r t e d   i n t o   a  

v e r t i c a l   f o r c e   w h i c h   o p e r a t e s   to  move  t h e   arms  u p w a r d . "   By 

r e f e r r i n g   to  " f o r c e "   r a t h e r   t h a n   " p o w e r " ,   Munns  h e r e  

c o r r e c t l y  f o c u s e s   on  t h e   p r e v i o u s l y   d e s c r i b e d   a d v e r s e  

b e h a v i o r  o f   t h e   m e c h a n i c a l   a d v a n t a g e   of  a  s c i s s o r s  

m e c h a n i s m   a t   s m a l l   a n g l e s .   W h e r e a s   ample   power   may  b e  

a v a i l a b l e ,   t h e   s c i s s o r s   m e c h a n i s m   m i s d i r e c t s   t h e   a v a i l a b l e  

f o r c e .  

Munns '   c o n v e r s i o n   r e d i r e c t s   t he   l i n e   of   a c t i o n   o f  

the   a v a i l a b l e   f o r c e   so  t h a t   i t   can  p e r f o r m   t h e   d e s i r e d  

work .   Munns  e f f e c t s   t h i s   c o n v e r s i o n   by  s e p a r a t e   m e m b e r s  

f i x e d  t o   two  of  t he   s c i s s o r s   a rms   and  e x t e n d i n g   a  

s u b s t a n t i a l   d i s t a n c e   d o w n w a r d   f rom  t h e m ,   and  p u l l e y   w h e e l s  

at   t h e   l o w e r   e n d s   of  t h e s e   a r m s ;   t h e   c a b l e s   c r o s s i n g   t h e  

b o t t o m   s c i s s o r s   s t a g e   a r e   p a s s e d   u n d e r   t h e s e   two  p u l l e y  

w h e e l s ,   c a u s i n g   e a c h   c a b l e   to  a s s u m e   a  "V"  s h a p e   and  t h u s  

c r e a t i n g   a  l a r g e   v e r t i c a l   c o m p o n e n t   of  t e n s i o n .   T h i s  

t e n s i o n   t e n d s   to  r a i s e   t he   w h e e l s ,   and  o p e r a t e s   t h e  

m e c h a n i s m  o u t   of  the   r a n g e   of  p o s i t i o n s   in  w h i c h   b i n d i n g   i s  

a  s e r i o u s   p r o b l e m   - -   w h e r e u p o n   t h e   p r i m a r y   m e c h a n i s m   t a k e s  

o v e r .   M u n n s '   d e v i c e   s u f f e r s   f rom  t h e   s e v e r e   d i s a d v a n t a g e  

t h a t   h i s   d o w n w a r d - e x t e n d e d   e x t e n s i o n   members   a r e   v e r y  

awkward   or  c u m b e r s o m e ,   and  in   p a r t i c u l a r   p r e v e n t   c o l l a p s i n g  

t he   m e c h a n i s m   to  a  v e r y   s h a l l o w   c o n f i g u r a t i o n .  

Even   a f t e r   t he   W i c h e r t j e s   or  Munns  m e c h a n i s m   h a s  

b e e n  e l e v a t e d   p a s t   t h e   p o i n t   a t   w h i c h   b i n d i n g   i s   a  s e r i o u s  



p r o b l e m ,   t he   a d v e r s e   ( t h a t   i s ,   v e r y   low)  m e c h a n i c a l  

a d v a n t a g e   a t   s m a l l   a n g l e s   c o n t i n u e s   to  r e q u i r e   r e l a t i v e l y  

l a r g e   f o r c e   l e v e l s   f o r   e x t e n s i o n   of  t h e   m e c h a n i s m .  

N o t w i t h s t a n d i n g   M u n n s '   a b o v e - q u o t e d   c o m m e n t s ,   s u c h   f o r c e  

l e v e l s   g e n e r a l l y   can   be  o b t a i n e d   t h r o u g h   g e a r i n g .  

N e v e r t h e l e s s ,   t h e   r e q u i r e m e n t   of  l a r g e   f o r c e s   can  be  a  

p a r t i c u l a r l y   s e v e r e   p r o b l e m   i f   t h e s e   f o r c e s   m u s t   be  b o r n e  

b y  c a b l e s   or  c h a i n s   in  t e n s i o n ,   s i n c e   v e r y   s t r o n g   ( a n d  

t h e r e f o r e   l a r g e - d i a m e t e r   and  h e a v y )   c a b l e s   or  c h a i n s   a r e  

t h e r e b y   r e q u i r e d ,   and  t h e   a p p a r a t u s   as  a  w h o l e   mus t   be  v e r y .  

l a r g e ,   b u l k y ,   h e a v y ,   and  e x p e n s i v e .   The  w e i g h t   and  e x p e n s e  

of  the   n e c e s s a r y   g e a r i n g   f u r t h e r   a g g r a v a t e s   t h e s e   f a c t o r s .  

Hence   t h e   a u x i l i a r y   l i f t i n g   a r r a n g e m e n t s   of  t h e  

W i c h e r t j e s  a n d   Munns  d e v i c e s   a r e   u s e d   to   move  t h e  

m e c h a n i s m s   n o t   o n l y   o u t   of  t he   dead   zone   in  w h i c h   t h e  

s c i s s o r s   a c t u a l l y   b i n d ,   bu t   a l s o   p a s t   t h e   r a n g e   o f  

p o s i t i o n s   in  w h i c h   t h e   m e c h a n i c a l   a d v a n t a g e   is   s o  

u n f a v o r a b l e   t h a t   (1)  t h e   d r i v i n g   f o r c e   wou ld   be  s t a l l e d ,  

a n d / o r   (2)  e x c e s s i v e l y   h e a v y - d u t y   f o r c e - t r a n s m i t t i n g  

e l e m e n t s   would   be  r e q u i r e d .   I t   i s   e m p h a s i z e d   t h a t   t h e s e  

d e v i c e s   of  t h e   p r i o r   a r t   b o t h   o p e r a t e   by  e x t e r n a l l y  

s u p p l i e d  e n e r g y ,   of   w h i c h   - -   in  t h e   p a s t   - -   t h e  

a v a i l a b i l i t y   of  an  amp le   amoun t   has   g e n e r a l l y   b e e n  

a s s u m e d .   The  a u x i l i a r y   d e v i c e s   d e s c r i b e d   m e r e l y   s e r v e   t o  

o p t i m i z e   t he   c o u p l i n g   of  t h i s   e x t e r n a l l y   s u p p l i e d   e n e r g y   t o  

d r i v e   t he   s c i s s o r s .  

Once  t h e   s c i s s o r s   l e g s   in  t h e s e   m e c h a n i s m s   h a v e  

m o v e d  a   few  d e g r e e s   f rom  t he   v e r t i c a l ,   h o w e v e r ,   t h e  



a u x i l i a r y   m e c h a n i s m s   a r e   no  l o n g e r   n e e d e d .   Even  i f  

s t o p p e d ,   t h e   s c i s s o r s   can  t h e n   be  d r i v e n   u p w a r d   by  t h e  

p r i m a r y   d r i v i n g - e n e r g y   s o u r c e   p r o v i d e d .   In  p a r t i c u l a r ,  

n e i t h e r   Munns  nor   W i c h e r t j e s   i s   c o n c e r n e d   w i t h   r e v e r s i n g  

t h e   d i r e c t i o n   of  t h e   m e c h a n i s m   f rom  t h e   f u l l y   e x t e n d e d  

p o s i t i o n ,   s i n c e   r e v e r s a l   i s   e a s i l y   a c c o m p l i s h e d   b y  

r e m o v i n g ,   r e d u c i n g   or  r e v e r s i n g   t h e   f o r c e   a p p l i e d   to   t h e  

d r i v e n   end  of  t h e   s c i s s o r s .  

A  " s e c o n d  - g e n e r a t i o n "   of  i n n o v a t i o n s   in  s c i s s o r s  

m e c h a n i s m s   i s   o f f e r e d   by  U.  S.  p a t e n t   4 , 3 9 1 , 3 4 5 ,   w h i c h  

i s s u e d   to   J im  P a u l   on  J u l y   5,  1983 .   T h i s   p a t e n t   d i s c l o s e s  

a  much  s m a l l e r ,   s i m p l e r ,   and  more  s o p h i s t i c a t e d   a p p r o a c h   t o  

s u p p l y i n g   the   v e r t i c a l   c o m p o n e n t   of  f o r c e   n e c e s s a r y   t o  

i n i t i a t e   e x t e n s i o n   of  a  c a b l e - d r i v e n   t h r e e - s t a g e   s c i s s o r s  

m e c h a n i s m .  

P a u l ' s   d e v i c e   u s e s   an  e c c e n t r i c a l l y   p i v o t e d   s h e a v e  

a  few  i n c h e s   in  d i a m e t e r ,   m o u n t e d   to   t h e   s c i s s o r s   m e c h a n i s m  

n e a r   t he   b o t t o m .   The  s h e a v e   i s   r e a d i l y   r o t a t e d   by  t h e  

t e n s i o n   in  t h e   d r i v i n g   c a b l e .   I t   a c t s   as  a  cam,  r a i s i n g  

t h e   s c i s s o r s   l e g s   t h r o u g h   a  few  d e g r e e s   of  r o t a t i o n   a n d  

t h e r e b y  p a s t   t h e   r e g i o n   of  v e r y   a d v e r s e   m e c h a n i c a l  

a d v a n t a g e .  

P a u l   s u g g e s t s   t h a t   the   a b a n d o n m e n t   o f  

c a b l e - d r i v e n - s c i s s o r s   d e v i c e s   e a r l i e r   in  t h e   c e n t u r y ,   i n  

f a v o r   of  h y d r a u l i c - c y l i n d e r - d r i v e n   s c i s s o r s   d e v i c e s ,   m a y  

have   been   due  to  t h e   c o m p l e x ,   c u m b e r s o m e   c h a r a c t e r   o f  

a u x i l i a r y  a p p a r a t u s   u s e d   f o r   t h e   i n i t i a l   e x t e n s i o n   b y  

i n v e n t o r s   such   as  W i c h e r t j e s   and  Munns .   P a u l   g o e s   on  t o  



p r o p o s e   t h a t   h i s   s i m p l e r   and  more  c o m p a c t   i n i t i a l - e x t e n s i o n  

u n i t   r e s t o r e s   t h e   c a b l e - d r i v e n   s c i s s o r s   to  t he   r e a l m   o f  

c o m p e t i t i v e   p r a c t i c a l i t y ,   s i n c e   h y d r a u l i c   s y s t e m s   a r e   b y  

c o m p a r i s o n   v e r y   h e a v y   and  e x p e n s i v e   to  o p e r a t e .  

H o w e v e r   t h i s   may  be  in  t he   f i e l d   of  l a r g e ,  

v e h i c l e - m o u n t e d ,   m u l t i p l e - s t a g e   p l a t f o r m   l i f t s ,  

c a b l e - d r i v e n   s y s t e m s   a r e   d i s t i n c t l y   d i s a d v a n t a g e o u s   in  t h e  

a r e a   of  c a b i n e t r y   l i f t s   i n t e n d e d   f o r   h i g h - v o l u m e  

m a n u f a c t u r e   and  f o r   f i n a l   a s s e m b l y   in  homes  and  o f f i c e s   b y  

m e c h a n i c a l l y   u n s k i l l e d   u s e r s   or  r e l a t i v e l y   u n s p e c i a l i z e d  

t e c h n i c i a n s .   C a b l e - d r i v e n   s y s t e m s   a r e   c h a r a c t e r i z e d   by  a  

r e l a t i v e l y   l a r g e   a m o u n t   of  m a n u f a c t u r i n g   l a b o r   a n d  

i n v e n t o r y   c o s t s ,   b e c a u s e   of  t h e   n u m e r o u s   s m a l l   p a r t s  

( p a r t i c u l a r l y   p u l l e y s )   t h a t   a r e   i n v o l v e d .   They  a l s o  

r e q u i r e   a  r e l a t i v e l y   l a r g e   a m o u n t   of  f i n a l   a s s e m b l y   w o r k ,  

and  t h i s   work   r e q u i r e s   some  l e v e l   of  s p e c i a l i z e d   s k i l l  

b e c a u s e   of   t h e   n e c e s s i t y   to  t h r e a d   the   c a b l e s   c o r r e c t l y   a n d  

e n s u r e   t h a t   t h e r e   a r e   no  s n a g s .   In  a d d i t i o n   c a b l e - d r i v e n  

s c i s s o r s   l i f t s   t e n d   to  be  s l ow   and  r a t h e r   n o i s y .  

N e v e r t h e l e s s   t h e   p r i n c i p l e   of  P a u l ' s   i n v e n t i o n  

a p p e a r s  i n   m o d e r n   d e v i c e s ,   s u c h   as  t he   l i n e   of  e l e c t r i c a l l y  

p o w e r e d  a n d   c a b l e - d r i v e n   s c i s s o r s   l i f t s   m a r k e t e d   by  t h e  

f i r m   H a f e l e   A m e r i c a   u n d e r   t h e   t r a d e   name  "Open  S e s a m e  

e l e c t r i c  h i d e a w a y   l i f t   s y s t e m s " .  

The  P a u l   p a t e n t   and  t h e   p r i n c i p l e s   of  t he   H a f e l e  

a p p a r a t u s ,   l i k e   t h e   e a r l i e r   u n i t s   p r e v i o u s l y   d i s c u s s e d ,   a r e  

u n c o n c e r n e d   w i t h   t he   d e t a i l s   of  o p e r a t i o n   of  t he   s c i s s o r s  

in  t he   e x t e n d e d   p o s i t i o n .   The  p u r p o s e   of  t h e   a u x i l i a r y  



d e v i c e s   in  a l l   t h e s e   u n i t s   i s   to   f a c i l i t a t e   o p e r a t i o n   n e a r  

t h e   r e t r a c t e d   p o s i t i o n   of  t h e   s c i s s o r s .  

(c)   C o m p r e s s i o n - e x t e n d e d   S c i s s o r s   M e c h a n i s m s   - -  

P r e c e d i n g   and  p a r a l l e l i n g   P a u l ' s   i n n o v a t i o n   i s   t h e  

d e v e l o p m e n t   of  s c i s s o r s   m e c h a n i s m s   t h a t   a r e   s e l f - e x t e n d i n g ,  

d r i v e n   by  h y d r a u l i c   c y l i n d e r s   or  by  e l e c t r i c a l   m o t o r s   a n d  

s c r e w s .   G e n e r a l l y   a t   l e a s t   one  s t a g e   of   t h e   s c i s s o r s  

m e c h a n i s m   in  such   d e v i c e s   i s   d r i v e n   by  p u s h i n g   or  p u l l i n g  

t h e   l e g s   t o g e t h e r   a t   one  e n d ,   as  in   t h e   c a b l e - d r i v e n  

d e v i c e s   d i s c u s s e d   p r e v i o u s l y ;   c o n s e q u e n t l y   t h e   c o m m e n t s  

o f f e r e d   e a r l i e r   r e g a r d i n g  t h e   t a n g e n t   v a r i a t i o n   o f  

m e c h a n i c a l  a d v a n t a g e   a p p l y   to  t h e s e   a p p a r a t u s e s   as  w e l l .  

U.  S.  p a t e n t   2 , 4 7 1 , 9 0 1   to  W i l l i a m   R o s s ,   i s s u e d   May 

31,   1 9 4 9 ,   d i s c l o s e s   one  s u c h   s y s t e m .   R o s s ' s   a p p a r a t u s  

p r o v i d e s  a   t i l t a b l e   p l a t f o r m ,   one  end  b e i n g   s u p p o r t e d   by  a  

t w o - s t a g e   s c i s s o r s .   ( I t   i s   a  f u l l   or  t r u e   s c i s s o r s   to   t h e  

e x t e n t   t h a t   i t   r a i s e s   b o t h   s t a g e s   v e r t i c a l l y ,   t h o u g h   t h e  

u p p e r   or  s e c o n d   s t a g e   i s   o n l y  a   p a r t i a l   s c i s s o r s   in   t h e  

s e n s e   t h a t   i t   d o e s   n o t   h o l d   t h e   p l a t f o r m   h o r i z o n t a l . )   T h e  

o t h e r   end  i s   s u p p o r t e d   by  an  e x t e n s i o n   l i n k a g e   t h a t   d o e s  

n o t  h o l d   i t s e l f   v e r t i c a l   as   d o e s   a  s c i s s o r s .   On ly   t h e  

f o r m e r   of  t h e s e   two  m e c h a n i s m s ,   a c c o r d i n g l y ,   i s   p e r t i n e n t  

to  t h e   p r e s e n t   d i s c u s s i o n .  

Ross   p r o v i d e s   two  f e a t u r e s   to   m i t i g a t e   t h e   a d v e r s e  

m e c h a n i c a l   a d v a n t a g e   of  t h e   s c i s s o r s   m e c h a n i s m   in  i t s  

r e t r a c t e d  c o n d i t i o n .   F i r s t ,   he  a p p l i e s   d r i v i n g   f o r c e   f r o m  

h i s  h y d r a u l i c   c y l i n d e r   to   a  f o r c i n g   p o i n t   t h a t   i s   o f f s e t  



f rom  t h e   d r i v e n   l e g   of  t he   s c i s s o r s ;   t h i s   g e o m e t r y   p r o v i d e s  

s o m e  r o t a t i o n - t e n d i n g   c o m p o n e n t   of  f o r c e   e v e n   when  t h e  

m e c h a n i s m   is   f u l l y   r e t r a c t e d .   S e c o n d ,   Ross   p r o v i d e s   a  

s e c o n d   h y d r a u l i c   c y l i n d e r   w h i c h   i s   m o u n t e d   f o r   p u r e l y  

v e r t i c a l   m o t i o n ,   to   r a i s e   t he   f i r s t   s t a g e   of  t h e   s c i s s o r s  

b o d i l y   o u t   of  t h e   l o w - m e c h a n i c a l - a d v a n t a g e   r e g i o n .  

The  p r i m a r y   and  a u x i l i a r y   h y d r a u l i c   c y l i n d e r s   a r e  

b o t h   d r i v e n   by  a  h a n d - c r a n k e d   o i l   pump,   to   r a i s e   t h e  

s c i s s o r s   and  p a y w e i g h t .  

F i r s t ,   as  to  t h e   o f f s e t   f o r c i n g   p o i n t s ,   R o s s  

m e n t i o n s   t h a t   h i s   p r i m a r y   h y d r a u l i c   c y l i n d e r   a c t s   o n  

" o f f - s e t   t o r q u e - l u g s " ,   a p p a r e n t l y   to  a i d   m e c h a n i c a l  

a d v a n t a g e   n e a r   t h e   f u l l y   r e t r a c t e d   p o s i t i o n .   From  h i s  

d r a w i n g s   i t   a p p e a r s   t h a t   e a c h   f o r c i n g   p o i n t   i s   s p a c e d   f r o m  

t h e   r o t a t i o n a l   a x i s   of  t h e   b o t t o m   of  t h e   r e s p e c t i v e   leg  b y  

n e a r l y   h a l f   ( a b o u t   0 . 4 6 )   of  t he   l e n g t h   of   t h e   l e g ,   and  i s  

o f f s e t   a p p r o x i m a t e l y   s e v e n t e e n   d e g r e e s   ( a b o u t   t h e  

r o t a t i o n a l   a x i s )   f rom  t h e   r e s p e c t i v e   l e g .   The  m a g n i t u d e   o f  

t h e s e   v a l u e s   h a s   c e r t a i n   s i g n i f i c a n c e ,   w h i c h   w i l l   b e  

d i s c u s s e d   l a t e r .  

S e c o n d ,   as  in  P a u l ' s   c a b l e - e x t e n d e d   d e v i c e ,   t h e  

a u x i l i a r y   d r i v i n g   m e c h a n i s m   of  R o s s ' s   h y d r a u l i c   s y s t e m   - -  

n a m e l y ,   R o s s ' s   v e r t i c a l   a u x i l i a r y   c y l i n d e r   - -   i s   p r o v i d e d :  

"owing   to  t h e   d i f i c u l t y   e n c o u n t e r e d   a t   t he   p o i n t   o f  

s u b s t a n t i a l l y   z e r o   l i f t   when  t h e   c a r r i a g e  . . .   i s  

in  i t s   l o w e r m o s t   p o s i t i o n  . . . .   [W]hen  t h e  

upward   t r a v e l   of  t h e   c a r r i a g e   i s   i n i t i a t e d ,   the   t w o  



p i s t o n - r o d s ]   . . .   a i d   t h e   m a i n   c y l i n d e r s   and  t h e i r  

p i s t o n - r o d s   u n t i l   t he   l i m i t s   of   t r a v e l   of   t h e  

f o r m e r   have   been   r e a c h e d   a t   w h i c h   t i m e   t h e   m a i n  

.  h y d r a u l i c   means   w i l l   be  in  s u c h   a n g u l a r   r e l a t i o n   a s  

to  be  p r o p e r l y   e f f e c t i v e   to   c o m p l e t e   t h e   l i f t i n g  

m o v e m e n t   of  t he   c a r r i a g e .  

" S t a t e d   s o m e w h a t   o t h e r w i s e ,   t h e   p r i m a r y   u s e  

of  t h e s e   ' b o o s t e r '   or  s u p p l e m e n t a r y ,   u p r i g h t ,  

h y d r a u l i c   means   i s   to  a i d   t h e   ' b r e a k i n g '   o r  

s t a r t i n g   of  the   upward   m o t i o n   of  t h e  

p a n t o g r a p h - l i n k a g e s  . . . . "  

Thus   t h e   a u x i l i a r y   d e v i c e   i s   n o t   i n t e n d e d   to   s e r v e  

any  f u n c t i o n   r e l a t i n g   to  o p e r a t i o n   in  t h e   e x t e n d e d   p o s i t i o n  

of  t h e   s c i s s o r s .  

F u r t h e r m o r e ,   when  t he   a p p a r a t u s   i s   to  be  l o w e r e d  

from  t he   e x t e n d e d   p o s i t i o n ,   t h i s   f u n c t i o n   " i s   a c c o m p l i s h e d  

in  t he   u s u a l   m a n n e r   by  means   of  r e l e a s e   v a l v e s   o f  

c o n v e n t i o n a l   d e s i g n  . . . . "   In  o t h e r   w o r d s ,   t h e   p r i m a r y  

d r i v i n g   f o r c e   i s   r e m o v e d ,   and  t he   w e i g h t   on  t h e   p l a t f o r m  

l o w e r s   t he   s c i s s o r s .  

M o r e o v e r ,   a l s o   p a r a l l e l i n g   t h e   c a b l e - d r i v e n  

s c i s s o r s   d i s c l o s u r e s ,   R o s s ' s   h y d r a u l i c   u n i t   d e a l s   w i t h   t h e  

v a r i a t i o n   of   m e c h a n i c a l   a d v a n t a g e   in  t h e   m i d r a n g e   a n d  

e x t e n d e d  p o s i t i o n s   of  t he   s c i s s o r s   s i m p l y   by  s u p p l y i n g   t h e  

v a r y i n g  f o r c e   r e q u i r e d   to  s u p p o r t   t h e   p a y w e i g h t .  

A n o t h e r   p a t e n t   in  t h i s   a r e a   i s   U.  S.  p a t e n t  

3 , 7 5 0 , 8 4 6 ,   w h i c h   i s s u e d   A u g u s t   7,  1 9 7 3 ,   to  Thomas  H u x l e y .  



T h i s   p a t e n t   d i s c l o s e s   a  m u l t i s t a g e   s c i s s o r s   t h a t   i s   d r i v e n  

e i t h e r   by  an  e l e c t r i c   m o t o r   in  c o m b i n a t i o n   w i t h   a  s c r e w   o r  

by  a  h y d r a u l i c   c y l i n d e r .   The  f i r s t   s t a g e   of  t h e   s c i s s o r s  

i n  H u x l e y ' s   d e v i c e   i s   n o t   d r i v e n   by  p u l l i n g   or  p u s h i n g   t h e  

l e g s   t o g e t h e r ,   b u t   r a t h e r   by  p u s h i n g   s t r a i g h t   o u t w a r d l y   o n  

t h e   c e n t e r   p i v o t   of  t h e   f i r s t   s t a g e .   N e v e r t h e l e s s ,   t h e  

f i r s t   s t a g e   n e c e s s a r i l y   e x t e n d s   t he   s e c o n d   s t a g e   by  p u l l i n g  

t h e   l e g s   of   t he   s e c o n d   s t a g e   t o g e t h e r ,   so  t h e   p r e v i o u s l y  

d i s c u s s e d   p r o b l e m s   of  m e c h a n i c a l - a d v a n t a g e   v a r i a t i o n   a r e  

n o t   c o m p l e t e l y   e l i m i n a t e d .   Due  to  p l a y   in  t h e   m e c h a n i s m ,  

t h e   t e n d e n c y   f o r   t h e   o u t e r   s t a g e s   to  b i n d   i s   as  s e r i o u s   i n  

H u x l e y ' s   d e v i c e   as  in  t h o s e   of  W i c h e r t j e s   and  M u n n s .  

H u x l e y   r e s p o n d s   to  t h i s   d i f f i c u l t y   by  p r o v i d i n g   a  

s e p a r a t e   d e v i c e   fo r   b o o s t i n g   the   l a s t   s t a g e   of   t h e   s c i s s o r s  

o u t  o f   i t s   r e t r a c t e d   or  f o l d e d   c o n d i t i o n .   T h i s   d e v i c e   i s   a  

s p r i n g   w h i c h   i s   c o m p r e s s e d   by  a  s m a l l   p a r t   of  t h e   t r a v e l   o f  

t h e   l a s t   s t a g e   d u r i n g   r e t r a c t i o n   - -   t h a t   i s ,   j u s t   t h e   l a s t  

f i f t h   or  f o u r t h   of  t h e   t r a v e l .   The  s p r i n g   s t o r e s   t h e  

c o m p r e s s i o n   e n e r g y ,   and  i s   s u f f i c i e n t   to  c a r r y   t h e   f u l l  

l o a d   of  t h e   p a y w e i g h t   b a s k e t ;   i t   t e n d s   to  d r i v e   t h e   l a s t  

s t a g e   o u t   of  t he   f u l l y   r e t r a c t e d   c o n d i t i o n .   T h i s   t e n d e n c y ,  

h o w e v e r ,   i s   o f f s e t   by  t h e   r e t r a c t e d   c o n d i t i o n   of   t h e  

a d j a c e n t   s t a g e s   of  t he   s c i s s o r s .  

The  t e n d e n c y   to   e x t e n d   t he   l a s t   s t a g e ,   h o w e v e r ,   i s  

u s e d   when  t h e   t ime   comes   to   e x t e n d   the   e n t i r e   m e c h a n i s m .  

In  e f f e c t ,   as  H u x l e y   e x p l a i n s ,   " U n f o l d i n g   f o r c e s  . . .  

commence   a t   o p p o s i t e   e n d s   of  t he   boom  s t r u c t u r e   and  w o r k  

t o w a r d s  t h e   c e n t e r   . . .   g r e a t l y   f a c i l i t a t i n g   t h e  



s u c c e s s i v e   o p e n i n g   of  t h e   c r o s s e d   l i n k s   b e y o n d   c r i t i c a l  

a n g l e s  . . . . "   The  c r i t i c a l   a n g l e s   of  w h i c h   H u x l e y   s p e a k s  

a r i s e ,   a p p a r e n t l y ,   f rom  d i s t o r t i o n   of   t h e   i n d i v i d u a l   l i n k s ,  

r a t h e r   t h a n   f rom  d r i v i n g   g e o m e t r y .  

L i k e   t h e   p a t e n t s   p r e v i o u s l y   d i s c u s s e d ,   H u x l e y ' s   i s  

c o n c e r n e d   w i t h   u n f o l d i n g   of   h i s   s c i s s o r s   m e c h a n i s m   f rom  i t s  

f u l l y   r e t r a c t e d   c o n d i t i o n .   I n s p e c t i o n   of  H u x l e y ' s  

d i s c l o s u r e   r e v e a l s   no  p a s s a g e   d i r e c t e d   to   t h e   d e t a i l e d  

o p e r a t i o n  o f   t h e   m e c h a n i s m   when  i t   i s   e x t e n d e d  

(d)  S c i s s o r s   M e c h a n i s m s :   O t h e r   F a c t o r s   - -   T h e  

Munns ,   P a u l   and  H u x l e y   p a t e n t s   r e p r e s e n t   a  " s e c o n d  

g e n e r a t i o n "   of  d e v e l o p m e n t s   in   t he   s c i s s o r s - m e c h a n i s m   l i f t  

f i e l d .   They   a r e   d i r e c t e d   to  p r o d u c i n g   o p t i m u m   p e r f o r m a n c e  

in  t e r m s   of  r e l i a b i l i t y   and  c o n v e n i e n c e .  

M o d e r n   u s e r s   of  e q u i p m e n t ,   h o w e v e r ,   demand   m o r e  

t h a n   t h i s .   The  p r e s e n t   age  i s   e x t r e m e l y   c o n s c i o u s   of  t h e  

u s a g e   of  e n e r g y ,   p a r t i c u l a r l y   n o n r e n e w a b l e   e n e r g y   s o u r c e s .  

T h e  m o d e r n   age  i s   a l s o   e x t r e m e l y   c o n s c i o u s   of   t h e   u s a g e   o f  

m a t e r i a l s ,   p a r t i c u l a r l y   m e t a l s ,   and  of  hand  l a b o r .   I t   i s  

f u r t h e r m o r e   e x t r e m e l y   c o n s c i o u s   of  t h e   u s a g e   of   s p a c e ,  

s i n c e   t h e   p e r - s q u a r e - f o o t   c o s t   of  u s a b l e   home,   o f f i c e ,   a n d  

e v e n  l i g h t   i n d u s t r i a l   s p a c e   h a s   s k y r o c k e t e d   in  t h e   l a s t  

d e c a d e .   Even  t he   w e i g h t   of  e q u i p m e n t   i t s e l f   c an   be  a  

c r i t i c a l   f a c t o r ,   s i n c e   s h i p p i n g   c o s t   and  e a s e   o f  

i n s t a l l a t i o n   d e p e n d   on  t h i s   c h a r a c t e r i s t i c .  

I t   ha s   t h e r e f o r e   become   a  m a t t e r   of  p a r a m o u n t  

c o n c e r n   to   a l l   m a n u f a c t u r e r s ,   and  c e r t a i n l y   t o  



m a n u f a c t u r e r s   of  l i f t s   i n t e n d e d   fo r   h i g h - v o l u m e   m a n u f a c t u r e  

and  f o r   use  in  e x p e n s i v e   home  and  b u s i n e s s   s q u a r e   f o o t a g e ,  

t h a t   a p p a r a t u s   be  e f f i c i e n t   in   t e r m s   of  l a b o r ,   e n e r g y  

u s a g e ,   s p a c e ,   m a t e r i a l s ,   and  s h i p p i n g   w e i g h t   - -   w h i l e   t h e  

e q u i p m e n t   r e m a i n s   j u s t   as   r e l i a b l e   and  c o n v e n i e n t   as  b e f o r e .  

P e r h a p s   l e s s   p l a i n ,   b u t   e q u a l l y   s i g n i f i c a n t   i n  

t e r m s  o f   e n e r g y   and  m a t e r i a l s   e f f i c i e n c y ,   i s   t h e  

u n d e s i r a b i l i t y   of  m a k i n g   s e v e r a l   d i f f e r e n t   m o d e l s   of  l i f t s  

f o r   u se   w i t h   a r t i c l e s   of  d i f f e r e n t   w e i g h t s   - -   o r ,   in   o t h e r  

w o r d s ,   fo r   d i f f e r e n t   " p a y w e i g h t s " .   I t   i s   d e s i r a b l e   t o  

s t a n d a r d i z e   as  much  of  a  l i f t   m e c h a n i s m   as  p o s s i b l e ,  

l e a v i n g  a   b a r e   minimum  o f  d i f f e r e n t   s u b m o d u l e s   t h a t   mus t   b e  

c h a n g e d   to  a c c o m o d a t e   d i f f e r e n t   p a y w e i g h t s .  

The  use  of  d i f f e r e n t   p a y w e i g h t s   a r i s e s   f rom  t h e  

i n f i n i t e l y   v a r i o u s   t y p e s  o f   a r t i c l e s   w h i c h   e n d - u s e r s   m a y  

w i s h   to  see   r e p e t i t i v e l y   r a i s e d   and  l o w e r e d .   Thus   i t   i s  

n e i t h e r   p o s s i b l e   nor   p a r t i c u l a r l y   d e s i r a b l e   to  e l i m i n a t e  

n o n u n i f o r m i t y   of  p a y w e i g h t s   in  u s e .  

Yet  t h e r e   a r e   many  i n e f f i c i e n c i e s   in  t h e   p r a c t i c e  

of  m a n u f a c t u r i n g   s u b s t a n t i a l l y   d i f f e r e n t   l i f t s   f o r  

d i f f e r e n t   p a y w e i g h t s .   Such   i n e f f i c i e n c i e s   e x t e n d   t h r o u g h  

w a r e h o u s i n g ,   s p a r e - p a r t s   m a i n t e n a n c e ,   b i l l i n g   a n d  

b o o k k e e p i n g   s y s t e m s ,   and  c o m m u n i c a t i o n s   c o m p l e x i t y   a l l  

a l o n g   t h e   d i s t r i b u t i o n   c h a i n   f rom  m a n u f a c t u r e r   to  u s e r .  

(e)  E n e r g y - r e c y c l i n g   S y s t e m s :   G e n e r a l  

I n t r o d u c t i o n   - -   In  a n o t h e r   f i e l d ,   t he   f i e l d   of  m e c h a n i c a l  

e n e r g y - s t o r a g e   d e v i c e s ,   c e r t a i n   b a s i c   d e v e l o p m e n t s   h a v e  



a r i s e n   w h i c h   have   n e v e r   b e e n   used   in  s c i s s o r s   l i f t s .   I t   i s  

no t   c l e a r   w h e t h e r   i t   ha s   e v e r   p r e v i o u s l y   o c c u r r e d   to   a n y o n e  

s k i l l e d   in  t he   a r t   of   l i f t   m e c h a n i s m s   to   a t t e m p t   to   p r o v i d e  

a  s c i s s o r s   m e c h a n i s m   in  c o m b i n a t i o n   w i t h   an  e n e r g y - s t o r a g e  

d e v i c e ,   to   r e c y c l e   t h e   e n e r g y   r e l e a s e d   in   l o w e r i n g   a  

p a y w e i g h t   f o r   t he   p u r p o s e   of  r a i s i n g   t h e  s a m e   p a y w e i g h t  

s u b s e q u e n t l y .  

One  s p e c i a l   k i n d   of  e n e r g y - s t o r i n g   l i f t   t h a t   h a s  

b e e n   d e v e l o p e d   i s   a  v e r t i c a l l y   a c t i n g   c a b l e - c o u n t e r w e i g h t e d  

l i f t ,   s i m i l a r   to  an  e l e v a t o r   or  dumb  w a i t e r .   T h i s   t y p e   o f  

d e v i c e   d o e s   n o t   i n v o l v e   a  s c i s s o r s   m e c h a n i s m .   The  e n e r g y  

in  t h i s   t y p e   of  d e v i c e   i s   s t o r e d   as  p o t e n t i a l   e n e r g y   o f  

h e i g h t   of  t he   c o u n t e r w e i g h t .   Such  d e v i c e s ,   as   p r e v i o u s l y  

n o t e d   f o r   c a b l e - d r i v e n   s c i s s o r s   l i f t s ,   a r e   d i s a d v a n t a g e o u s  

by  v i r t u e   of  t h e   need   f o r   s e v e r a l   p u l l e y s   and  t h e   n e e d   t o  

t h r e a d   c a b l e s   c o r r e c t l y .   The  r e s u l t i n g   c o s t   and  l a b o r  

r e q u i r e m e n t   makes   s u c h   d e v i c e s   u n d e s i r a b l e   in   c o m p a r i s o n   t o  

a  s c i s s o r s   l i f t .  

Thus  t he   e n e r g y - s t o r a g e   a p p r o a c h   has   d i s t i n c t  

a p p e a l   f o r   use   in  s c i s s o r s   l i f t s .  

( f )   E n e r g y - r e c y c l i n g   S y s t e m s :   S p r i n g s   - -   One  b a s i c  

e n e r g y - s t o r a g e   d e v i c e   i s   of  c o u r s e   t he   common  m e c h a n i c a l  

s p r i n g .   S p r i n g s   a r e   u s e d   in  a  wide  v a r i e t y   o f   a p p l i c a t i o n s  

to  " b a l a n c e "   v a r i o u s   k i n d s   of  o b j e c t s   t h a t   a r e   r e p e t i t i v e l y  

moved :   t h e   g e n e r a l   g o a l   i s   f o r   the   s p r i n g   g e n e r a l l y   t o  

s u p p o r t   t he   o b j e c t ,   w h i l e   r e l a t i v e l y   s m a l l   f o r c e s   a r e  

s u p p l i e d   e x t e r n a l l y   to  move  t h e   o b j e c t .  



As  i s   f a m i l i a r   to  a l m o s t   e v e r y o n e   in  m o d e r n  

s o c i e t y ,   t h i s   g o a l   i s   o n l y   m a r g i n a l l y   r e a c h e d .   The  m o s t  

common  e x a m p l e   i s   t h e   s p r i n g   s u s p e n s i o n   of  h o r i z o n t a l l y  

p i v o t e d   ( t h a t   i s ,   v e r t i c a l l y   a c t i n g )   d o o r s ,   a n d  

p a r t i c u l a r l y   g a r a g e   d o o r s .   The  p e r v a s i v e   c o m m e r c i a l  

s u c c e s s   of  a u t o m a t i c   o p e n e r s   fo r   g a r a g e   d o o r s   i s ,   in  p a r t ,  

t e s t i m o n y   to  t he   i n c o m p l e t e   a b i l i t y   of   s p r i n g s   to  b a l a n c e  

l a r g e ,   h e a v y   o b j e c t s   t h r o u g h o u t   t h e i r   c o m p l e t e   o p e r a t i n g  

r a n g e .  

The  r e a s o n   f o r   t h i s   l i m i t a t i o n   a p p a r e n t l y   r e s i d e s  

in  t he   t y p i c a l   f o r c e - v e r s u s - t r a v e 1   c h a r a c t e r i s t i c   of  a  

s p r i n g :   t h e   f o r c e   v a r i e s   q u i t e   s t e e p l y   w i t h   d i s p l a c e m e n t  

( a s   a  f r a c t i o n   of   s p r i n g   l e n g t h )   f rom  t h e   a t - r e s t   p o s i t i o n  

of  the   s p r i n g .   S u s p e n s i o n   of  a  h e a v y   o b j e c t   t h r o u g h   a  l o n g  

d i s p l a c e m e n t   c o n s e q u e n t l y   r e q u i r e s   use   of  a  v e r y   l o n g  

s p r i n g   (so  t h a t   t h e   d i s p l a c e m e n t   can  be  made  a  r e l a t i v e l y  

s m a l l   f r a c t i o n   of  t h e   s p r i n g   l e n g t h ) .   Thus  g a r a g e - d o o r  

s u s p e n s i o n   s p r i n g s ,   d e s p i t e   c l e v e r   use   of  m e c h a n i c a l  

l i n k a g e s   to  m i n i m i z e   t h e   n e c e s s a r y   s p r i n g   d i s p l a c e m e n t ,   a r e  

t y p i c a l l y   t h r e e   or  f o u r   f e e t   l o n g .  

A n o t h e r   d i s a d v a n t a g e   of  s p r i n g s   i s   t h a t   i f   t h e y  

b r e a k   or  l o s e   t h e i r   a n c h o r a g e   and  wh ip   a r o u n d  - -   or  even   i f  

t h e y   a r e   u s e d   w i t h   i n a d e q u a t e   p l a n n i n g   f o r   u n e x p e c t e d  

r e l e a s e   of  t h e   s p r i n g - d r i v e n   m e c h a n i s m   - -   t h e y   can  c a u s e  

s e v e r e   damage   or  i n j u r y .   G a r a g e - d o o r   s u s p e n s i o n   s p r i n g s  

a re   a t   l e a s t   f a v o r a b l y   p o s i t i o n a b l e   on  t he   o p p o s i t e   s i d e   o f  

the   door   f rom  t h e   p e r s o n   moving   t h e   d o o r ,   b u t   t h i s  

a d v a n t a g e   i s   n o t   a v a i l a b l e   in  many  a p p l i c a t i o n s   w h e r e   i t  



m i g h t   be  d e s i r a b l e   to  i n s t a l l   l i f t s .  

T h e s e   l i m i t a t i o n s   a r e   p a r t i c u l a r l y   s a l i e n t   in  t h e  

f i e l d   of  c a b i n e t r y   l i f t s   f o r   i n d o o r   u s e ,   s i n c e   s p a c e   i s   a t  

a  d i s t i n c t   p r e m i u m   and  i t   i s   d i f f i c u l t   to  a r r a n g e   a  s i n g l e  

s p r i n g   w i t h   s u f f i c i e n t   t r a v e l   to   s u s p e n d   a  h e a v y   o b j e c t .  

The  l i m i t a t i o n s   of  s p r i n g s   a r e   a l s o   s a l i e n t   in   t h i s   s a m e  

f i e l d ,   and  in  t h e   b r o a d e r   f i e l d   of  r e p e t i t i v e l y   a c t i n g  

l i f t s ,   s i n c e   in  t h e s e   f i e l d s   i t   i s   t y p i c a l   f o r   v a l u a b l e   a n d  

r e l a t i v e l y   f r a g i l e   o b j e c t s   to  be  p o s i t i o n e d   - -   and  f o r  

p e r s o n n e l   to  work  - -   n e a r   t h e   m e c h a n i s m   on  a  r e g u l a r   b a s i s .  

I t   i s   u n d o u b t e d l y   f o r   t h e s e   r e a s o n s  t h a t  

e n e r g y - r e c y c l i n g   s c i s s o r s   l i f t s   u s i n g   s p r i n g s  a r e   u n k n o w n .  

Even  l i n e a r l y ,   v e r t i c a l l y   a c t i n g   l i f t s   or  j a c k s   r e l y i n g  

upon  s p r i n g s   to   r e c y c l e   e n e r g y   a r e   no t   in  common  u s e ,  

a l t h o u g h   t h e y   have   b e e n   in  t he   p a t e n t   l i t e r a t u r e   f o r   m a n y  

y e a r s .   U.  S.  p a t e n t s   7 2 7 , 1 9 2   ( i s s u e d   May  5,  1903  to   O l e n  

P a y n e )   and  3 , 0 0 7 , 6 7 6   ( i s s u e d   November   7,  1961  to   L a s z l o  

J a v o r i k )   e a c h   d e s c r i b e   a  v e h i c l e   j a c k   w i t h   a  s p r i n g   t h a t   i s  

c o m p r e s s e d   b e f o r e h a n d ,   s t o r i n g   e n e r g y   fo r   use   in   r a i s i n g   a  

v e h i c l e .   M e r e  b r i e f   s p e c u l a t i o n   on  t he   w o r k i n g s   a n d  

t y p i c a l   u s e s   (and   u s e r s )   of  s u c h   a r t i c l e s   s u f f i c e s   t o  

e x p l a i n   t h e i r   c o m m e r c i a l   n o n e x i s t e n c e .  

(g)  E n e r g y - R e c y c l i n g   S y s t e m s :   Gas  C y l i n d e r s   - -   A 

r e c e n t   i n n o v a t i o n   c o m m e r c i a l l y   i s   t he   p e r m a n e n t l y   s e a l e d  

gas   c y l i n d e r ,   w h i c h   c o n t a i n s   a  f i x e d   q u a n t i t y   of   g a s  

( s u b j e c t   to  v e r y   s l i g h t   l e a k a g e ,   o v e r   a  s e r v i c e   p e r i o d   o f  

s e v e r a l   y e a r s )   and  w h i c h   e x e r t s   an  o u t w a r d   f o r c e   o n  a  



p i s t o n .   T h e s e   g a s   c y l i n d e r s   a r e   to  be  c l e a r l y  

d i s t i n g u i s h e d   f rom  t h e   e a r l i e r   and  b e t t e r - k n o w n   p n e u m a t i c  

and  h y d r a u l i c   c y l i n d e r s   t h a t   m u s t   be  c o n n e c t e d   t h r o u g h  

v a l v i n g   to  p r e s s u r e   s o u r c e s   - -   s u c h   as  c o m p r e s s o r s ,  

c o m p r e s s e d - g a s   t a n k s ,   or  pumps  (as   in  t he   Ross   p a t e n t ) .  

An  i n t e r e s t i n g   a s p e c t   of  t h e s e   d e v i c e s   i s   t h a t   t h e  

f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i c   can  be ,   and  a l m o s t  

a l w a y s   i s ,   made  e x t r e m e l y   s h a l l o w .   I n  f a c t ,   t h e   f o r c e   i s  

u s u a l l y   made  v e r y   n e a r l y   i n d e p e n d e n t   of  v a r y i n g   p o s i t i o n   o f  

the   p i s t o n ,   o v e r   t h e   o p e r a t i n g   r a n g e   of  t h e   a p p a r a t u s   i n  

w h i c h   t h e  c y l i n d e r   i s   i n s t a l l e d .   In  t h i s   way  p r a c t i c a l l y  

c o n s t a n t   f o r c e   i s   made  a v a i l a b l e   f o r   t h e   p u r p o s e s   of  t h e  

a p p a r a t u s .   A  m a n u f a c t u r e r   of  t h e s e   gas   c y l i n d e r s   i s   t h e  

West   German  f i r m   S u s p a - F e d e r u n g s t e c h n i k   GmbH,  of  A l t d o r f .  

Each  c y l i n d e r   c o n t a i n s   a  s m a l l   a m o u n t   of  o i l ,   i n  

a d d i t i o n   to  t h e   d r i v i n g   g a s ,   f o r   t he   p u r p o s e   of  l u b r i c a t i n g  

t he   a c t i o n   of  t h e   p i s t o n   in  t he   c y l i n d e r   - -   and  a l s o   f o r  

the   p u r p o s e   of  c o n t r o l l i n g   t he   s p e e d   a t   w h i c h   the   p i s t o n  

r e a c t s   to  c h a n g e s   in  a d j u s t m e n t   or  e x t e r n a l l y   a p p l i e d  

f o r c e s .  

T h e s e   c y l i n d e r s   h a v e   b e e n   u sed   in   s u c h   a p p l i c a t i o n s  

as  s u p p o r t i n g   a u t o m o b i l e   h a t c h b a c k s   and  c o n t r o l l i n g  

o f f i c e - c h a i r   s e a t   h e i g h t s .   As  can  be  r e a d i l y   u n d e r s t o o d ,  

the   s h a l l o w   f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i c   of  t h e  

d e v i c e s   is   q u i t e   u s e f u l   in  s u c h   u n i t s .   In  some  u n i t s   f o r  

use   in  o f f i c e   c h a i r s ,   t he   f o r c e - v e r s u s - t r a v e l   c u r v e   f o r  

t h e s e   d e v i c e s   i s   m o d i f i e d   by  c h a n g i n g   t h e   a m o u n t   of  o i l ,   o r  

in  o t h e r   w a y s ,   to  s u p e r p o s e   a  r e l a t i v e l y   s t e e p l y   r i s i n g  



s e g m e n t   a t   s h o r t   c y l i n d e r   e x t e n s i o n s .   Doing   t h i s   p r o v i d e s  

a  c u s h i o n i n g   e f f e c t   as  u s e r s   of  t h e   c h a i r s   s i t   d o w n .  

I f   i t   e v e r   p r e v i o u s l y   o c c u r r e d   to  a n y o n e   to   u s e  

s u c h   c y l i n d e r s   in  c o n n e c t i o n   w i t h   c a b i n e t r y   l i f t s   g e n e r a l l y  

o r   w i t h   s c i s s o r s   l i f t s   i n  p a r t i c u l a r ,   t h e   i d e a   wou ld   v e r y  

l i k e l y   be  d i s m i s s e d   o u t   of  h a n d ,   f o r   r e a s o n s   to   be  s e t  

f o r t h   in  t h e   d i s c u s s i o n   of  t h e   i n v e n t i o n .  

(h)  Summary:   The  f o r e g o i n g   c o m m e n t s   show  t h a t  

t h e r e   has   b e e n   a  need   in  t h e   c a b i n e t r y - l i f t   i n d u s t r y   f o r   a  

t h i r d   g e n e r a t i o n   of  s c i s s o r s   l i f t s ,   one  t h a t   i s   ( 1 )  

s u b s t a n t i a l l y   more  c o m p a c t ,   s i m p l e r   in   c o n s t r u c t i o n ,   a n d  

l i g h t e r   in   s h i p p i n g   w e i g h t   t h a n   t h o s e   of  t he   s e c o n d  

g e n e r a t i o n   b u t   (2)  a t   l e a s t   as   c o n v e n i e n t   and  r e l i a b l e ,   a n d  

(3)  c a p a b l e   of  a c c o m m o d a t i n g   any  p a y w e i g h t   w i t h   m i n i m a l  

c h a n g e   of  c o m p o n e n t s .   T h i s   n e e d   a r i s e s   f rom  c o n s i d e r a t i o n s  

of  e n e r g y ,   l a b o r   and  m a t e r i a l s   e f f i c i e n c y ,   and  e f f i c i e n c y  

in  g e n e r a l ,   and  a l s o   f rom  c o n s i d e r a t i o n s   of  r e l i a b i l i t y   i n  

u s e .  

T h e s e   commen t s   a l s o   show  t h a t   t he   c o n c e p t   of  ( 4 )  

r e c y c l i n g   t h e   e n e r g y   used   in  r e p e t i t i v e   r a i s i n g   a n d  

l o w e r i n g   of   t h e   p a y w e i g h t   h a s   some  t a n t a l i z i n g   b e n e f i t s   f o r  

t h e   s c i s s o r s - l i f t   i n d u s t r y ,   b u t   t h a t   t h i s   c o n c e p t   h a s   n e v e r  

been   a p p l i e d   to   s c i s s o r s   l i f t s .  



SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   to  a  t h i r d  

g e n e r a t i o n   of  s c i s s o r s - l i f t   e q u i p m e n t .   I t   p r o v i d e s   a n  

e f f i c i e n t ,   l i g h t w e i g h t ,   e n e r g y - r e c y c l i n g   l i f t ,   w h i c h  

t h e r e f o r e   r e q u i r e s   e s s e n t i a l l y   no  power   to  o p e r a t e .  

N e v e r t h e l e s s   i t   i s   j u s t   as  s t u r d y   as  p r e v i o u s   l i f t s ,   i s   a t  

l e a s t   as  c o m p a c t   and  c o n v e n i e n t ,   and  i s   s u b s t a n t i a l l y  

f a s t e r ,   s i m p l e r   and  q u i e t e r .  

M o r e o v e r ,   t h i s   i n v e n t i o n   makes   i t   p o s s i b l e   f o r   j u s t  

one  l i f t   m o d e l   to   be  used   f o r   v i r t u a l l y   any  p a y w e i g h t ,   w i t h  

a  s i m p l e ,   e a s i l y   e f f e c t e d   c h a n g e   of   j u s t   one  c o m p o n e n t ,   a n  

i m p r o v e m e n t   w h i c h   p r o d u c e s   v e r y   s i g n i f i c a n t   e c o n o m i e s   i n  

c o n s t r u c t i o n ,   w a r e h o u s i n g ,   d i s t r i b u t i o n   and  m a i n t e n a n c e ,   a s  

w e l l   as  g i v i n g   u s e r s   more  o p t i o n s   f o r   t he   use  of  t h e i r  

e q u i p m e n t .  

The  l i f t   of  t h i s   i n v e n t i o n   has   t he   f o l l o w i n g  

e l e m e n t s   in  c o m b i n a t i o n ,   f o r   use   in  r e p e t i t i v e l y   r a i s i n g  

and  l o w e r i n g   an  a r t i c l e .  

O n e  e l e m e n t   i s   a  s c i s s o r s   m e c h a n i s m ,   a r r a n g e d   f o r  

v e r t i c a l   e x t e n s i o n   - -   or  s u b s t a n t i a l l y   v e r t i c a l ,   s i n c e   i t  

need   n o t   be  p r e c i s e l y   so  - -  t o   s u p p o r t   such   an  a r t i c l e .  

The  s c i s s o r s   m e c h a n i s m   i n c l u d e s   a  b a s e   t h a t   i s   a d a p t e d   t o  

r e s t   upon  a  s u p p o r t   s u r f a c e ,   and  a  p l a t f o r m   t h a t   i s   a d a p t e d  

to  s u p p o r t   and  to  b e a r   t he   w e i g h t   of   s u c h   an  a r t i c l e .  

I f   t h e   l i f t   is  p e r m a n e n t l y   d e d i c a t e d   to  t h e  

a r t i c l e ,   t h e   p l a t f o r m   can  be  m a n u f a c t u r e d   as  p a r t   of  t h e  

a r t i c l e   i t s e l f .   In  such   s i t u a t i o n s   t h e   p l a t f o r m   need   n o t  



be  a  c u s t o m a r y   p l a n a r   p l a t f o r m   s t r u c t u r e   bu t   may  b e ,  

g e n e r a l l y   s p e a k i n g ,   p a r t   of  t h e   f r a m e w o r k   or  c h a s s i s   of  t h e  

a r t i c l e   to   be  s u p p o r t e d .  

The  s c i s s o r s   m e c h a n i s m   a l s o   i n c l u d e s   a  

s c i s s o r s - t y p e   l i n k a g e   i n t e r c o n n e c t i n g   t h e   b a s e   and  t h e  

p l a t f o r m .   By  a  s c i s s o r s - t y p e   l i n k a g e   i s   m e a n t   a  m e c h a n i s m  

t h a t   has   two  l e g s   p i v o t e d   t o g e t h e r   n e a r   t h e i r   c e n t e r s   by  a  

p i v o t   p i n   or  t h e   l i k e ,   w i t h   t h e   l e g s   a r r a n g e d   to   be  d r a w n  

or  o t h e r w i s e   d r i v e n   t o g e t h e r   (or   a p a r t )   a t   or  n e a r   one  e n d ,  

and  a l s o   a r r a n g e d   to  t r a n s m i t   t h e   d r i v i n g   f o r c e   to   t h e i r  

o t h e r   e n d .   Commonly  a  s c i s s o r s - t y p e   l i n k a g e   has   two  s u c h  

leg  p a i r s   d i s p o s e d   a d j a c e n t   e a c h   o t h e r ,   to   s u p p o r t   a n  

a r t i c l e   t h r e e - d i m e n s i o n a l l y   r a t h e r   t h a n   o n l y  

t w o - d i m e n s i o n a l l y ,   bu t   o t h e r   p r o v i s i o n s   f o r  

t h r e e - d i m e n s i o n a l   s u p p o r t   a r e   w i t h i n   t h e   s c o p e   of  t h e  

i n v e n t i o n .  

In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n   the   s c i s s o r s - t y p e  

l i n k a g e   i s   a d a p t e d   to  e x e r t   u p w a r d   f o r c e   u p o n ,   and  t h e r e b y  

to  s u p p o r t ,   t he   p l a t f o r m   and  s u c h   an  a r t i c l e   on  t h e  

p l a t f o r m .   The  s c i s s o r s - t y p e   l i n k a g e   i s   a l s o   a d a p t e d   t o  

m a i n t a i n   t h e   p l a t f o r m   s u b s t a n t i a l l y   h o r i z o n t a l   r e g a r d l e s s  

of  t he   h e i g h t   of  t he   p l a t f o r m   a b o v e   t h e   b a s e .   T h e s e  

a d a p t a t i o n s   need   be  made  e f f e c t i v e   o n l y   w i t h i n   t h e  

o p e r a t i n g   r a n g e   of  t he   m e c h a n i s m ,   w h i c h   t y p i c a l l y   d o e s   n o t  

r e a c h   a  f u l l y   e x t e n d e d   c o n d i t i o n   of  t h e   s c i s s o r s .  

In  a d d i t i o n   to  t he   s c i s s o r s   m e c h a n i s m ,   a n o t h e r  

e l e m e n t   of  t h e   i n v e n t i o n   i s   some  m e c h a n i c a l   means   f o r  

e n e r g y   s t o r a g e .   These   m e c h a n i c a l   e n e r g y - s t o r a g e   means   a r e  



s e c u r e d   to  t h e   s c i s s o r s   m e c h a n i s m   in  some  w a y .  

Yet  a n o t h e r   e l e m e n t   of  t he   i n v e n t i o n   i s   some  m e a n s  

f o r   r e p e t i t i v e l y   r e c e i v i n g   e n e r g y   d e r i v e d   f rom  r e t r a c t i o n  

of  t he   s c i s s o r s   m e c h a n i s m   - -   t h a t   i s ,   f r o m   l o w e r i n g   of   s u c h  

an  a r t i c l e   - -   o v e r   t he   e n t i r e   o p e r a t i n g   r a n g e   of  t h e  

m e c h a n i s m ,   and  f o r   s t o r i n g   t h i s   e n e r g y   in   t h e  

e n e r g y - s t o r a g e   m e a n s .   In  o t h e r   w o r d s   t h e s e  

e n e r g y - r e c e i v i n g - a n d - s t o r i n g   means   s e r v e   as   an  i n t e r m e d i a r y  

b e t w e e n   t he   s c i s s o r s   and  t he   e n e r g y - s t o r a g e   m e a n s ,   p a s s i n g  

t h e   p o t e n t i a l   e n e r g y   of  t he   e l e v a t e d   a r t i c l e   (and  t h e  

p l a t f o r m )   to  t h e   e n e r g y - s t o r a g e   m e a n s ,   as   t h a t   e n e r g y   i s  

r e l e a s e d   in  d e s c e n t .  

The  same  e n e r g y - r e c e i v i n g - a n d - s t o r i n g   ( o r  

i n t e r m e d i a r y )   means   a l s o   r e p e t i t i v e l y   a p p l y   e n e r g y   f rom  t h e  

e n e r g y - s t o r a g e   m e a n s ,   for   use  in  r e e x t e n d i n g   t h e   m e c h a n i s m  

to  i t s   maximum  e x t e n s i o n   ( a g a i n ,   w i t h i n   t h e   o p e r a t i n g   r a n g e  

f o r   t he   o v e r a l l   a p p a r a t u s ) .   T h r o u g h   t h e   s c i s s o r s  

m e c h a n i s m ,   e n e r g y   d rawn   f rom  the   e n e r g y - s t o r a g e   means   i s  

made  to  b e a r   t he   c o m b i n e d   w e i g h t   of  t h e   p l a t f o r m   and  s u c h  

an  a r t i c l e   on  t h e   p l a t f o r m ,   fo r   t h e   r a i s i n g   of  t he   p l a t f o r m  

and  of  s u c h   an  a r t i c l e .  

The  p h r a s e   t h a t   has   j u s t   b e e n   u s e d ,   " b e a r   t h e  

c o m b i n e d   w e i g h t   . . .   f o r   t he   r a i s i n g " ,   i s   i n t e n d e d   t o  

d e s c r i b e   any  of  s e v e r a l   s i t u a t i o n s .   F i r s t ,   i t   i n c l u d e s   t h e  

s i t u a t i o n   in  w h i c h   t h e   e n e r g y   f rom  t h e   e n e r g y - s t o r a g e   m e a n s  

p r o d u c e s   an  u p w a r d   f o r c e   a t   the   p l a t f o r m   w h i c h   e x c e e d s   t h e  

p l a t f o r m   w e i g h t   p l u s   p a y w e i g h t ,   when  t h e   s c i s s o r s   i s  

r e t r a c t e d   ( t h o u g h   no t   n e c e s s a r i l y   a t   a l l   p o s i t i o n s   o f  



e x t e n s i o n ) ,   so  t h a t   t he   e n e r g y - s t o r a g e   m e a n s   i s   c a p a b l e   o f  

s t a r t i n g   the   p a y w e i g h t   u p w a r d .  

In  t h i s   s i t u a t i o n   t he   m e c h a n i s m   t y p i c a l l y   must   b e  

h e l d   down  by  a  s m a l l   m e c h a n i c a l   c a t c h   or  t h e   l i k e ,   or  by  a  

s m a l l   e l e c t r i c a l   m o t o r   or  a  s m a l l   h y d r a u l i c   or  p n e u m a t i c  

c y l i n d e r ,   e x t e r n a l l y   d r i v e n   - -   and  t h i s   h o l d - d o w n   p r o v i s i o n  

m u s t   be  r e l e a s e d   to   i n i t i a t e   t he   u p w a r d   m o t i o n .   The  e n e r g y  

a v a i l a b l e   f rom  t h e   s t o r a g e   means   m u s t   be  c o u p l e d   to   t h e  

m e c h a n i s m   by  t h e   r e c e i v i n g - a n d - s t o r i n g   m e a n s   in   s u c h   a  w a y  

t h a t   t h e   m e c h a n i s m ,   once   s t a r t e d   u p w a r d ,   w i l l   c o n t i n u e   t o  

i t s   maximum  e x t e n s i o n   w i t h i n  t h e   o p e r a t i n g   r a n g e .   T h i s   m a y  

be  a c c o m p l i s h e d   by  h a v i n g   t he   r e s u l t a n t   f o r c e   e x c e e d   t h e  

p a y w e i g h t   p l u s   p l a t f o r m   w e i g h t   a t   t h e s e   p o s i t i o n s :  

(a)   a t   a l l   p o i n t s   in  t h e   o p e r a t i n g   r a n g e ;   o r  

(b)  in  and  n e a r   t he   r e t r a c t e d   p o s i t i o n ,   and  in   t h e   e x t e n d e d  

p o s i t i o n ,   b u t   n o t   a t   a l l   i n t e r m e d i a t e   p o s i t i o n s   - -   i n  

w h i c h   c a s e   u p w a r d   t r a v e l   t h r o u g h   t h e   i n t e r m e d i a t e  

p o s i t i o n s   i s   e f f e c t u a t e d   by  u p w a r d   momentum  g a i n e d   n e a r  

t h e   r e t r a c t e d   p o s i t i o n ;   o r  

(c)   in   and  n e a r   t h e   r e t r a c t e d   p o s i t i o n ,   b u t   n o t   a t   t h e  

e x t e n d e d   p o s i t i o n   - -   in  w h i c h   c a s e   u p w a r d   t r a v e l   a l l  

t h e   way  to  t h e   e x t e n d e d   p o s i t i o n   i s   e f f e c t u a t e d   b y  

u p w a r d   momentum  g a i n e d   n e a r   t he   r e t r a c t e d   p o s i t i o n ,   b u t  

t h e   m e c h a n i s m   once   h a v i n g   r e a c h e d   t he   e x t e n d e d   p o s i t i o n  

w o u l d   d e s c e n d   i f   p e r m i t t e d ,   and  so  m u s t   be  h e l d   a t   t h e  



t o p   by  some  o t h e r w i s e   a p p l i e d   f o r c e ,   as  f o r   e x a m p l e   b y  

a  m e c h a n i c a l   c a t c h .  

In  c a s e s   a  and  b  t he   p a y w e i g h t   and  p l a t f o r m   mus t   b e  

s t a r t e d   down  by  a p p l y i n g   downward   p i l o t   f o r c e ,   as   by  a  

u s e r ' s   p r e s s i n g   d o w n w a r d   o n  t h e   a r t i c l e   or  by  a p p l i c a t i o n  

of  f o r c e   f rom  a  s m a l l ,   r e m o t e l y   c o n t r o l l e d   m o t o r ,   o r  

c o n v e n t i o n a l   h y d r a u l i c   or  p n e u m a t i c   c y l i n d e r .   In  c a s e  c   i t  

s u f f i c e s   to  r e l e a s e   t h e   c a t c h ,   or  o t h e r w i s e   r e m o v e   t h e  

r e s t r a i n i n g   f o r c e   a p p l i e d .  

T h e r e   i s   a  s e c o n d   g r o u p   of  s i t u a t i o n s   i n c l u d e d  

w i t h i n   the   p h r a s e   ' b e a r   t he   c o m b i n e d   w e i g h t  . . .   f o r   t h e  

r a i s i n g " :   h e r e   t h e   e n e r g y - s t o r a g e   m e a n s   a l m o s t   - -  b u t   n o t  

q u i t e   - -   p r o d u c e s   a  p l a t f o r m   f o r c e   s u f f i c i e n t   to   s t a r t   t h e  

m e c h a n i s m   u p w a r d .   On ly   a  r e l a t i v e l y   s m a l l   i n c r e m e n t   o f  

p i l o t   f o r c e   i s   r e q u i r e d   to  b e g i n   t he   m o t i o n .   Once  t h e  

m o t i o n   i s   b e g u n   and  has   p r o c e e d e d   t h r o u g h   a  r a n g e   o f  

p o s i t i o n s   n e a r   t h e   r e t r a c t e d   p o s i t i o n ,   a g a i n   i t   m a y  

c o n t i n u e   to  t h e   t o p   of  t he   o p e r a t i n g   r a n g e   e v e n   t h o u g h   t h e  

p i l o t   f o r c e   i s   d i s c o n t i n u e d ,   or  i t   may  be  made  to  r e q u i r e  

c o n t i n u e d   a p p l i c a t i o n   of   p i l o t   f o r c e ,   d e p e n d i n g   upon  t h e  

c o n s t r a i n t s   of  t h e   p a r t i c u l a r   u s e  a n d   t h e   p r e f e r e n c e s   o f  

the   d e s i g n e r   or  u s e r .   T h e s e   upward   f o r c e s   may  be  p r o v i d e d  

m a n u a l l y   by  a  u s e r   or  by  t h e   a c t i o n   of  a  s m a l l   m o t o r   o r  

e x t e r n a l l y   d r i v e n   c y l i n d e r ,   as  b e f o r e .  

Yet  a  t h i r d   g r o u p   of  s i t u a t i o n s   i s   m e a n t   to  b e  

c o v e r e d   by  t he   p h r a s e   u n d e r   d i s c u s s i o n .   In  t h e s e  

s i t u a t i o n s   the   m e c h a n i s m   s t a r t s   up  by  i t s e l f   - -   when  t h e  



d o w n w a r d - r e s t r a i n i n g   p r o v i s i o n   i s   r e l e a s e d   - -   b u t   a t   s o m e  

p a r t   of   t h e   o p e r a t i n g   r a n g e   t h e   n e t   u p w a r d   p l a t f o r m   f o r c e  

i s   l e s s   t h a n   t h e   p a y w e i g h t   p l u s   p l a t f o r m   w e i g h t ,   and  t h e r e  

is   i n a d e q u a t e   momentum  to  c o n t i n u e   t h e   m o t i o n .   T h e r e f o r e  

t he   m o t i o n   c e a s e s   p a r t w a y   up  and  m u s t   be  c o n t i n u e d   b y  

upward   p i l o t   f o r c e   a p p l i e d   in  t h e   ways   p r e v i o u s l y   d e s c r i b e d .  

To  make  i t   more  c l e a r   t h a t   t h e   e n e r g y - s t o r a g e   m e a n s  

need   n o t   p o s i t i v e l y   s u p p o r t   a l l   of   t h e   c o m b i n e d   w e i g h t   o f  

p l a t f o r m   and  a r t i c l e ,   t he   word  " s u b s t a n t i a l l y "   or  t h e   w o r d  

" g e n e r a l l y "   i s   u s e d   in  c e r t a i n   of  t h e   a p p e n d e d   c l a i m s  

b e f o r e   " b e a r   t h e   c o m b i n e d   w e i g h t "   or  l i k e   p h r a s e s .   I n  

o t h e r   c l a i m s   t h e   r e s o r t   to  p i l o t   f o r c e s   h a s   b e e n  m a d e  

e x p l i c i t .  

As  p r e v i o u s l y   p o i n t e d   o u t ,   a  s c i s s o r s   m e c h a n i s m   h a s  

a  m e c h a n i c a l   a d v a n t a g e ,   r e l a t i v e   to   t h e   w e i g h t   of  s u c h   a n  

a r t i c l e   on  t h e   p l a t f o r m ,   t h a t   v a r i e s   s t r o n g l y   o v e r   t h e  

o p e r a t i n g   r a n g e .   The  m e c h a n i c a l   a d v a n t a g e   v a r i e s ,   in   f a c t ,  

as  t h e   t a n g e n t   o f   t h e   l eg   a n g l e ,   i f   t h e   d r i v i n g   f o r c e   i s  

a p p l i e d   to   p u l l   t h e   d r i v e n   e n d s   of  t h e   l e g s   s t r a i g h t   t o w a r d  

e a c h   o t h e r .   When  o t h e r   d r i v i n g   g e o m e t r y   i s   u s e d ,   t h e  

v a r i a t i o n   may  n o t   go  as  t he   t a n g e n t ,   b u t   g e n e r a l l y   i s  

s t r o n g .  

The  c o m b i n a t i o n   of  my  i n v e n t i o n   a c c o r d i n g l y   a l s o  

i n c l u d e s   some  m e a n s   fo r   at   l e a s t   p a r t l y   c o m p e n s a t i n g   f o r  

t he   v a r i a t i o n   of  t h e   m e c h a n i c a l   a d v a n t a g e .   T h i s  

c o m p e n s a t i o n ,   in  a c c o r d a n c e   w i t h   my  i n v e n t i o n ,   i s   s u c h   t h a t  

t h e   u p w a r d   f o r c e   e x e r t e d   upon  t h e   p l a t f o r m   by  t h e  

e n e r g y - s t o r a g e   m e a n s ,   t h r o u g h   t h e   s c i s s o r s   m e c h a n i s m ,  



g e n e r a l l y   b e a r s   t h e   c o m b i n e d   p a y w e i g h t   and  p l a t f o r m   w e i g h t  

in  b o t h   t he   r e t r a c t e d   and  e x t e n d e d   p o s i t i o n s   o f   t h e  

s c i s s o r s ,   w i t h   a t   mos t   a  s m a l l   o v e r f o r c e   in   t h e   e x t e n d e d  

p o s i t i o n .   T h i s   a r r a n g e m e n t   makes   i t   p o s s i b l e   t o   l o w e r   t h e  

m e c h a n i s m   f rom  i t s   e x t e n d e d   p o s i t i o n   w i t h ,   a t   m o s t ,   a  s m a l l  

d o w n w a r d   p i l o t   f o r c e .  

E m p h a t i c a l l y   t h i s   c o m p e n s a t i o n   r e q u i r e m e n t   i s   f a r  

more   d e m a n d i n g   t h a n   t he   " b o o s t e r "   p r o v i s i o n s   o f   t h e   p r i o r  

a r t ,   s i n c e   in  c o n n e c t i o n   w i t h   t he   p r e s e n t   i n v e n t i o n   i t   i s  

n o t   e n o u g h   s i m p l y   to  a i d   t h e   s c i s s o r s   l i f t   o u t   of   t h e   r a n g e  

of  p o s i t i o n s   n e a r   t h e   r e t r a c t e d   p o s i t i o n .   I t   i s   a l s o  

e s s e n t i a l   to   e q u a l i z e   t he   l i f t i n g   f o r c e   w h i c h   t h e  

e n e r g y - s t o r a g e   means   e x e r t   a t   t h e   p l a t f o r m   in  t h e   e x t e n d e d  

p o s i t i o n   w i t h   t h a t   e x e r t e d   in  t he   r e t r a c t e d   p o s i t i o n ,   t o  

t h e   e x t e n t   t h a t   t h e r e   i s   o n l y   a  s m a l l   f r a c t i o n a l   d i f f e r e n c e  

b e t w e e n   t h e   t w o .  

Only   i f   t h i s   i s   done   w i l l   a  u s e r   ( o t h e r   t h a n   a  v e r y  

s t r o n g   and  in  some  c a s e s   v e r y   h e a v y   u s e r )   be  a b l e   to   s t a r t  

t h e   m e c h a n i s m   downward   f rom  i t s   e x t e n d e d   c o n d i t i o n .   T h i s  

a t t e n t i o n   to   o p e r a t i o n   in  t h e   e x t e n d e d   p o s i t i o n   i s   n o t  

f o u n d   in   t he   p r i o r   a r t ,   and  i s   u n i q u e   to   my  i n v e n t i o n .   I t  

a r i s e s   b e c a u s e   in  a c c o r d a n c e   w i t h   my  i n v e n t i o n   t h e  

e n e r g y - s t o r a g e   means   w h i c h   p r o v i d e   t h e   p r i m a r y   l i f t i n g  

f o r c e   f o r   t h e   g r e a t e s t   f r a c t i o n   of  t h e   o p e r a t i n g   r a n g e   o f  

t h e   l i f t   a r e   a l w a y s   f u n c t i o n a l l y   c o n n e c t e d   to   t h e   l i f t .  

C o n t r a r y   to  t he   p r i o r   a r t   t h e   p r i m a r y   l i f t i n g   f o r c e   of  my 

i n v e n t i o n   i s   n e v e r   d i s c o n n e c t e d ,   r e d u c e d   by  e x t e r n a l  

c o n t r o l s ,   or  r e v e r s e d .  



(As  w i l l   be  s e e n ,   o n e  w a y   of  i m p l e m e n t i n g   t h e  

d e s i r e d   c o m p e n s a t i o n   i n v o l v e s   t he   use   of  p a r a l l e l   p l u r a l  

d e v i c e s   f o r m i n g   t h e   e n e r g y - s t o r a g e   m e a n s ,   and   p a r a l l e l  

p l u r a l   d e v i c e s   f o r m i n g   t h e   e n e r g y - r e c e i v i n g - a n d - s t o r i n g  

m e a n s .   Some  of  t h e s e   p a r a l l e l   d e v i c e s   in   e f f e c t   d i s c o n n e c t  

t h e m s e l v e s   by  r u n n i n g   o u t   of  t r a v e l ,   b u t   t h e   s t o r a g e   a n d  

r e c e i v i n g - a n d - s t o r i n g   means   c o n s i d e r e d   as   a  u n i t y   r e m a i n  

a l w a y s   c o n n e c t e d   s i n c e   a t   l e a s t   some  p a r t   o f   them  i s   a l w a y s  

c o n n e c t e d . )  

The  c o m p e n s a t i n g   means   t h u s   make  p o s s i b l e   t h e   u s e  

of  t h e   e n e r g y - s t o r a g e   means   to   f a c i l i t a t e   r e p e t i t i v e  

r a i s i n g   of  such   an  a r t i c l e   w i t h o u t   r e p e t i t i v e   p r o v i s i o n   o f  

e n e r g y   f rom  any  s o u r c e   o u t s i d e   t h e   c o m b i n a t i o n   - -   e x c e p t  

f o r   s m a l l   a m o u n t s   of   e n e r g y ,   p i l o t   e n e r g y ,   e x p e n d e d   by  t h e  

u s e r   to  c o n t r o l   t h e   d i r e c t i o n   of  o p e r a t i o n   of  t h e   m e c h a n i s m .  

In  one  p r e f e r r e d   e m b o d i m e n t   of   t h e   i n v e n t i o n   a  

s i n g l e ,   p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r   i s   u s e d   as  t h e  

m e c h a n i c a l   e n e r g y - s t o r a g e   m e a n s .  

I n t e r e s t i n g l y   e n o u g h ,   t he   gas   c y l i n d e r ' s   r e l a t i v e l y  

s h a l l o w   f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i c ,   w h i c h   i s   s o  

u s e f u l   in  t he   n o r m a l   u s a g e s   of  t h e s e   d e v i c e s ,   i s   a c t u a l l y  

a t   f i r s t   b l u s h   p r o b l e m a t i c a l   in  t he   p r e s e n t   u s a g e .   T h e  

c y l i n d e r   f o r c e   c h a r a c t e r i s t i c   i s   t y p i c a l l y   v e r y   f l a t ,   o r  

n e a r l y   c o n s t a n t ,   w h i l e   t h e   m e c h a n i c a l   a d v a n t a g e   of   t h e  

s c i s s o r s   v a r i e s   v e r y   s t r o n g l y .   I f   a  gas   c y l i n d e r   in  t h e  

n o r m a l   c o n f i g u r a t i o n   w e r e   made  f o r c e f u l   e n o u g h   to  r a i s e   a  

p a y w e i g h t   f rom  t h e   c o l l a p s e d   p o s i t i o n   of  t h e   s c i s s o r s ,   a n  

e x t r e m e l y   h i g h   l e v e l   of   f o r c e   would   be  e x e r t e d   on  t h e  



p a y w e i g h t   a t   t h e   e x t e n d e d   p o s i t i o n .  

T h i s   l a r g e   f o r c e   would   be  e x c e s s i v e l y   d i f f i c u l t   t o  

o v e r c o m e   fo r   t h e   p u r p o s e   of  l o w e r i n g   t h e   p a y w e i g h t   f rom  t h e  

e x t e n d e d   p o s i t i o n .   I t   i s   f o r   t h i s   r e a s o n   t h a t   p e r s o n s  

s k i l l e d   in  t h e   a r t   of  s c i s s o r s - l i f t   d e s i g n   wou ld   t e n d   t o  

d i s m i s s   o u t - o f - h a n d   t h e   p o s s i b i l i t y   of  d r i v i n g   a  s c i s s o r s  

l i f t   w i t h   a  gas   c y l i n d e r .   (The  e x t r e m e   n a t u r e   of  t h i s  

d i s c o u r a g e m e n t   w i l l   be  shown  t h r o u g h   some  e x a m p l e s   in  t h e  

d e t a i l e d   d e s c r i p t i o n   of  t he   i n v e n t i o n   w h i c h   f o l l o w s . )  

The  i n v e n t i o n   i n c l u d e s ,   h o w e v e r ,   a  way  of  i n c l u d i n g  

t he   c o m p e n s a t i n g   means   m e n t i o n e d   a b o v e   w i t h i n   s u c h   a  s i n g l e  

s e a l e d   c y l i n d e r ,   so  t h a t   t he   c y l i n d e r   f o r c e - v e r s u s - t r a v e l  

c h a r a c t e r i s t i c   j u s t   c o m p l e m e n t s   t h e   m e c h a n i c a l - a d v a n t a g e  

f u n c t i o n   of  t h e   s c i s s o r s .   T h i s   i n c l u s i o n   of  t h e  

c o m p e n s a t i n g   m e a n s   w i t h i n   a  s i n g l e   gas   c y l i n d e r   i s   a l s o  

p a r t   of  the   p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n .  

The  p r e f e r r e d   e m b o d i m e n t   a l s o   i n c l u d e s   p r o v i s i o n   o f  

a s s i s t a n c e   of  t h e   c o m p e n s a t i n g   m e a n s ,   in  t h e   fo rm  o f  

i m p r o v e d   o f f s e t - f o r c i n g - p o i n t   g e o m e t r y .   I m p r o v e m e n t  

r e l a t i v e   to  t he   o f f s e t   g e o m e t r y   s u g g e s t e d   by  Ross   i s   h i g h l y  

d e s i r a b l e ,   b e c a u s e   R o s s ' s   g e o m e t r y   i s   d i r e c t e d   o n l y   t o  

p r o v i d i n g   a  " b o o s t "   a t   t he   r e t r a c t e d   p o s i t i o n ,   w h e r e a s   m i n e  

mus t   p r o m o t e   a  more  d e m a n d i n g   m e c h a n i c a l   b e h a v i o r   in  t h e  

e x t e n d e d   p o s i t i o n .  

In  i t s   o t h e r   e m b o d i m e n t s ,   h o w e v e r ,   t h e   i n v e n t i o n  

a l s o   e n c o m p a s s e s   o t h e r   f o r m s   of  m e c h a n i c a l   e n e r g y - s t o r a g e  

m e a n s ,   i n c l u d i n g   s p r i n g s ;   and  o t h e r   f o r m s   of  c o m p e n s a t i n g  

m e a n s ,   i n c l u d i n g   one  or  more  a d d i t i o n a l ,   p a r a l l e l   c y l i n d e r s  



or  s p r i n g s .   Al l   t h e s e   e m b o d i m e n t s   w i l l   be  d e s c r i b e d   i n  

some  d e t a i l   b e l o w .  

A l l   of  t h e   f o r e g o i n g   o p e r a t i o n a l   p r i n c i p l e s   a n d  

a d v a n t a g e s   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  more  f u l l y  

a p p r e c i a t e d   upon  c o n s i d e r a t i o n   of  t h e   f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n ,   w i t h   r e f e r e n c e   to  t h e   a p p e n d e d   d r a w i n g s ,   o f  

w h i c h :  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   an  i s o m e t r i c   v i ew   of  a  p r e f e r r e d  

e m b o d i m e n t   of  t h e   p r e s e n t   e n e r g y - r e c y c l i n g   s c i s s o r s   l i f t  

i n v e n t i o n ,  i n   w h i c h   t h e   e n e r g y - s t o r a g e   m e a n s   i s   a  s e a l e d  

gas   c y l i n d e r .   The  l i f t   i s   shown  e x t e n d e d ,   and  i t s   u p p e r  

p l a t f o r m   i s   d r awn   p a r t i a l l y   b r o k e n   away  f o r   a  c l e a r e r   v i e w  

of  t h e   m e c h a n i c a l   d e t a i l s .  

F i g .   2  i s   a  s i d e   e l e v a t i o n   of  t h e   same  e m b o d i m e n t ,  

a l s o   s h o w i n g   t h e   l i f t   e x t e n d e d   (o r   " u n f o l d e d "   or  " r a i s e d " ) ,  

and  i n d i c a t i n g   t h e - d e f i n i t i o n s   of  c e r t a i n   a l g e b r a i c  

q u a n t i t i e s   u sed   in  a n a l y z i n g   t h e   b e h a v i o r   of   t h e   i n v e n t i o n .  

F i g .   3  i s   a  s i m i l a r   v i e w   of  t h e   same  e m b o d i m e n t ,  

b u t   s h o w i n g   t h e   l i f t   r e t r a c t e d   (or   " f o l d e d "   o r  

" c o l l a p s e d " ) .   One  l e g   of  t he   s c i s s o r s   i s   shown  p a r t l y  

b r o k e n   away  f o r   a  c l e a r e r   v i ew   of  t h e   m e c h a n i s m   b e h i n d   i t ;  

and  f o r   t h e   s a k e   of  c l a r i t y   in  t h a t   same  a r e a   t h e  

c o r r e s p o n d i n g   l eg   a t   t h e   r e a r w a r d   s i d e   of   t h e   l i f t   i s   n o t  

i l l u s t r a t e d .  



F i g .   4  i s   a  g r a p h   s h o w i n g   the   m e c h a n i c a l   a d v a n t a g e  

w h i c h   t h e   g a s   c y l i n d e r   of  F i g s .   1  t h r o u g h   3  has   on  a  w e i g h t  

p l a c e d   on  t h e   p l a t f o r m   f o r   a  c e r t a i n   c o n f i g u r a t i o n   - -   t h a t  

is   to   s a y ,   f o r   a  c e r t a i n   c o m b i n a t i o n   of  d i m e n s i o n s   t h a t   i s  

d e s c r i b e d   in  t h e   t e x t .   The  g r a p h   shows   c a l c u l a t e d  

m e c h a n i c a l   a d v a n t a g e   as  a  f u n c t i o n   of  s c i s s o r s   a n g l e .   T h e  

c o n f i g u r a t i o n   i s   one  of  t h e   p r e f e r r e d   e m b o d i m e n t s   of   my 

i n v e n t i o n ,   t h o u g h   no t   t he   m o s t   h i g h l y   p r e f e r r e d .   T h e  

m e c h a n i c a l   a d v a n t a g e   i s   a l s o   shown  fo r   a n o t h e r   e m b o d i m e n t  

of  t h e   i n v e n t i o n   w h i c h   i s   n o t   a  p r e f e r r e d   one  b u t   w h i c h   i s  

d i s c u s s e d   in   t he   t e x t .  

F i g .   5  i s   an  i s o m e t r i c   v iew  ( s i m i l a r   to  t h a t   o f  

F i g .   1)  of  a n o t n e r   e m b o d i m e n t   of  my  i n v e n t i o n ,   w h i c h  

i n c o r p o r a t e s   an  e q u a l i z i n g   or  c o m p e n s a t i n g   g a s   c y l i n d e r   i n  

a d d i t i o n   to   t h e   p r i m a r y   c y l i n d e r   of  F i g s .   1  t h r o u g h   3 .  

F i g .   6  i s   a  s i d e   e l e v a t i o n   ( s i m i l a r   to  t h a t   of  F i g .  

2)  of  y e t   a n o t h e r   e m b o d i m e n t ,   w h i c h   i n c o r p o r a t e s   a n  

e q u a l i z i n g   or  c o m p e n s a t i n g   s p r i n g   in  a d d i t i o n   to  t h e   g a s  

c y l i n d e r   of  F i g s .   1  t h r o u g h   3 .  

F i g .   7  i s   a  s i d e   e l e v a t i o n   ( s i m i l a r   to   t h a t   o f  

F i g s .   2  and  6)  of  s t i l l   a n o t h e r   e m b o d i m e n t ,   w h i c h  

i n c o r p o r a t e s   a  d i f f e r e n t   t y p e   of  e q u a l i z i n g   or  c o m p e n s a t i n g  

s p r i n g   in  a d d i t i o n   to  t h e   gas   c y l i n d e r   of  F i g s .   1  t h r o u g h   3 .  

F i g .   8  is   a  g r a p h   ( s i m i l a r   to  t h a t   of  F i g .   4 )  

s h o w i n g   t h e   c a l c u l a t e d   m e c h a n i c a l   a d v a n t a g e   w h i c h   t h e   g a s  

c y l i n d e r   of  F i g s .   1  t h r o u g h   3  has   on  a  w e i g h t   p l a c e d   on  t h e  

p l a t f o r m ,   f o r   t he   e m b o d i m e n t   of  t he   i n v e n t i o n   w h i c h   i s  

c u r r e n t l y   t h e   mos t   p r e f e r r e d .   The  m e c h a n i c a l   a d v a n t a g e   i s  



a l s o   shown  fo r   a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n   wh ich   i s  

n o t   p r e f e r r e d   b u t   w h i c h   i s   d i s c u s s e d   in   t h e   t e x t .  

F i g .   9  i s   a  g r a p h   s h o w i n g   t h e   f o r c e   a t   t he   p i s t o n  

of  t h e   s e a l e d   gas   c y l i n d e r ( s )   of  F i g s .   1  t h r o u g h   3  and  5 

t h r o u g h   7,  f o r   t h r e e   d i f f e r e n t   i n t e r n a l   c o n f i g u r a t i o n s   o f  

t h e   g a s   c y l i n d e r .  

F i g .   10  i s   a  g r a p h   s h o w i n g   t h e   c a l c u l a t e d   u p w a r d  

f o r c e   on  t he   p l a t f o r m   f o r   f o u r   i n t e r n a l   c o n f i g u r a t i o n s   o f  

t h e   g a s   c y l i n d e r ,   in  c o m b i n a t i o n   w i t h   t h e   p r e f e r r e d  

m e c h a n i c a l   a d v a n t a g e   of  F i g .   8 .  

F i g .   11  i s   a  g r a p h   s h o w i n g   t h e   r e s u l t s   of  r o u g h  

m e a s u r e m e n t s   of  t he   u p w a r d   f o r c e   on  t h e   p l a t f o r m ,   f o r   o n e  

g a s - c y l i n d e r   c o n f i g u r a t i o n ,   in  c o m b i n a t i o n   w i t h   t h e  

s c i s s o r s   c o n f i g u r a t i o n   t h a t   y i e l d s   t h e   p r e f e r r e d  

m e c h a n i c a l - a d v a n t a g e   c u r v e   of   F i g .   8 .  

F i g .   12  is   s i d e   e l e v a t i o n ,   s i m i l a r   to   t h o s e   o f  

F i g s .   2,  3,  6  and  7,  s h o w i n g   an  a l t e r n a t i v e   e m b o d i m e n t   o f  

t h e   i n v e n t i o n   t h a t   i n c o r p o r a t e s   a  t w o - s t a g e   s c i s s o r s  

m e c h a n i s m .  

DETAILED  DESCRIPTION  OF  THE 

PREFERRED  EMBODIMENTS 

As  shown  in  F i g .   1,  c e r t a i n   p r e f e r r e d   e m b o d i m e n t s  

of  my  i n v e n t i o n   have   a  s c i s s o r s   m e c h a n i s m ,   g e n e r a l l y   s h o w n  

a t   21 ,   51  and  61,   in  c o m b i n a t i o n   w i t h   an  e n e r g y - s t o r a g e  

d e v i c e   t h a t   t a k e s   t h e   fo rm  of  a  s e a l e d   g a s   c y l i n d e r   7 1 .  



A l s o   p a r t   of   t h e   c o m b i n a t i o n   i s   an  i n t e r m e d i a r y  

s t r u c t u r e   41  t h a t   s e r v e s   as  means   f o r   r e p e t i t i v e l y  

r e c e i v i n g   e n e r g y   d e r i v e d   f rom  r e t r a c t i o n   of  t h e   s c i s s o r s  

m e c h a n i s m ,   and  f o r   s t o r i n g   t h i s   e n e r g y   in  t h e  

e n e r g y - s t o r a g e   m e a n s .   T h e s e   e n e r g y - r e c e i v i n g - a n d - s t o r i n g  

means   - -   t h e   b r i d g e   s t r u c t u r e   41  - -   s e r v e   as  a n  

i n t e r m e d i a r y   b e t w e e n   t h e   s c i s s o r s   and  t h e   e n e r g y - s t o r a g e  

m e a n s ,   p a s s i n g   t h e   p o t e n t i a l   e n e r g y   of  t h e   e l e v a t e d   a r t i c l e  

to   t h e   e n e r g y - s t o r a g e   m e a n s ,   as  t h a t   e n e r g y   i s   r e l e a s e d   i n  

d e s c e n t .   The  i n t e r m e d i a r y   s t r u c t u r e   41  a l s o ,   as  p r e v i o u s l y  

m e n t i o n e d ,   p a s s e s   t h e   s t o r e d   e n e r g y   back   to   t he   s c i s s o r s  

m e c h a n i s m   f o r   use   in  r a i s i n g   t h e   s c i s s o r s   and  i t s   l o a d .  

The  s c i s s o r s   m e c h a n i s m   c o n s i s t s   of  a  b a s e   51,   a  

p l a t f o r m   61,   and  a  s c i s s o r s - t y p e   l i n k a g e   21  i n t e r c o n n e c t i n g  

t h e   b a s e   and  p l a t f o r m .   An  a r t i c l e   86  ( F i g s .   2  and  3)  to  b e  

r e p e t i t i v e l y   r a i s e d   and  l o w e r e d   i s   p l a c e d   on  the   p l a t f o r m  

61 ,   and  may  i f   d e s i r e d   be  s e c u r e d   to  t h e   p l a t f o r m .  

The  b a s e   51  i s   a d v a n t a g e o u s l y   made  as  a  u n i t a r y  

p i e c e   of  f a i r l y   h e a v y - g a u g e   s h e e t   m e t a l ,   m o s t   of  w h i c h  

r e s t s   h o r i z o n t a l l y   on  a  s u p p o r t i n g   s u r f a c e   to   form  a  f l o o r  

s e c t i o n   52.  The  m e t a l   i s   b e n t   upward   a t   b o t h   e n d s ,  

h o w e v e r ,   to  form  s t a b i l i z i n g   c o r n e r   e d g e s .   The  r e s u l t i n g  

u p r i g h t   end  p i e c e s   55  and  53  a r e   f u r t h e r   b e n t   i n w a r d   t o  

f o r m   s h o r t   h o r i z o n t a l   s e c t i o n s   56  and  54,   r e s p e c t i v e l y ,   t o  

a v o i d   e x p o s e d   m e t a l   e d g e s   a t   t h e   t o p s   of  t h e   u p r i g h t   e n d  

p i e c e s .  

Welded   or  o t h e r w i s e   s u i t a b l y   a t t a c h e d   to  the   b a s e  

f l o o r   s e c t i o n   52  n e a r   i t s   o p p o s i t e   e d g e s ,   and  n e a r   o n e  



u p r i g h t   end  p i e c e   55,   a r e   u p r i g h t   end  b o s s e s   24  and  34  f o r  

p i v o t a l   a t t a c h m e n t   of  t h e   s c i s s o r s   l e g s   22  and  3 2  

r e s p e c t i v e l y .   A l s o   w e l d e d   or  s u i t a b l y   a t t a c h e d   to  t h e   b a s e  

52  n e a r   i t s   c e n t e r   i s   a n o t h e r   u p r i g h t   b o s s   57  f o r   p i v o t a l  

a t t a c h m e n t   of  one  end  of  t he   gas   c y l i n d e r   7 1 .  

The  p l a t f o r m ,   v e r y   s i m i l a r l y ,   i s   made  as  a  u n i t a r y  

p i e c e   of  s h e e t   m e t a l ,   m o s t   of   w h i c h   i s   f o r m e d   as  a  

h o r i z o n t a l   s e c t i o n   62  - -   d r a w n   p a r t l y   b r o k e n   away  a t   6 7  t o  

p e r m i t   a  f u l l e r   v i ew   of  t h e   m e c h a n i s m   b e l o w   - -   w i t h  

downward   end  p i e c e s   65  and  63,  and  s h o r t   i n w a r d   h o r i z o n t a l  

s e c t i o n s   66  and  64,   r e s p e c t i v e l y .   We lded   or  o t h e r w i s e  

s u i t a b l y   a t t a c h e d   to  t he   u n d e r s u r f a c e   of   t h e   p l a t f o r m   a r e  

b o s s e s   f o r   p i v o t a l   a t t a c h m e n t   to  t h e   t o p s   of  t h e   s c i s s o r s  

l e g s   23  and  33;  one  of  t h e s e   b o s s e s   i s   shown  a t   26  in  t h e  

d r a w i n g s ,   t h e   o t h e r   b e i n g   o u t   of  s i g h t   b e n e a t h   t h e   f a r  

c o r n e r   of  t h e   p l a t f o r m   61  in  F i g .   1 .  

S h e e t   m e t a l   o n e - s i x t e e n t h   to  t h r e e - t h i r t y - s e c o n d s  

of  an  i n c h   t h i c k   i s   a d e q u a t e   as  b o t h   t h e   b a s e   51  a n d  

p l a t f o r m   61  f o r   m o s t   p u r p o s e s ,   w i t h   p r o p e r   d e s i g n .   D u r i n g  

o p e r a t i o n   v e r y   l a r g e   f o r c e s ,   as  l a r g e   as  two  to   f o u r   t i m e s  

t h e   w e i g h t   of  t he   a r t i c l e   on  the   p l a t f o r m ,   a r i s e   w i t h i n   t h e  

m e c h a n i s m ,   p a r t i c u l a r l y   i n c l u d i n g   t h e   b a s e   51  a n d  

p a r t i c u l a r l y   when  t he   p l a t f o r m   i s   n e a r l y   r e t r a c t e d .   I t   i s  

e s s e n t i a l   to  p r o v i d e   s u i t a b l y   s t r o n g   m a t e r i a l ,   and  i f  

n e c e s s a r y   s u i t a b l e   r e i n f o r c e m e n t ,   to  s a f e l y   a c c o m m o d a t e  

t h e s e   f o r c e s .   In  t h i s   r e g a r d ,   f o r   h e a v i e r   p a y w e i g h t s   b o t h  

t he   b a s e   51  and  t h e   p l a t f o r m   61  a r e   a d v a n t a g e o u s l y   a l s o  

p r o v i d e d   w i t h   u p w a r d l y   b e n t   s i d e   p i e c e s   ( n o t   i l l u s t r a t e d )  



to   p r o v i d e   s t a b i l i z i n g   e d g e s   a l o n g   b o t h   s i d e s   of  t he   l o n g  

d i m e n s i o n  o f   t h e   b a s e   51  and  p l a t f o r m   6 1 .  

I t   i s   no  more   t h a n   a  s e m a n t i c   q u e s t i o n   w h e t h e r   t h e  

b o s s e s   24,  34 ,   and  26,   and  the   c o n c e a l e d   b o s s   m e n t i o n e d  

a b o v e ,   s h o u l d   be  r e g a r d e d   as  p a r t s   of  t h e   b a s e   51  a n d  

p l a t f o r m   61  or  as   p a r t s   of  t he   s c i s s o r s - t y p e   l i n k a g e   2 1 .  

T h e s e   b o s s e s   a r e   in  any  e v e n t   p i v o t a l l y   c o n n e c t e d   to  t h e  

l o w e r   ends   of  t h e   s c i s s o r s   l e g s   22  and  32,   and  to  t h e   u p p e r  

e n d s   of  t h e   s c i s s o r s   l e g s   23  and  33,   r e s p e c t i v e l y .   T h e  

p i v o t a l   c o n n e c t i o n s   h e r e   - -   and  o t h e r s   to   be  m e n t i o n e d   - -  

may  be  made  u s i n g   p i n n e d   or  c i r c l i p p e d   a x l e s   r i d i n g   i n  

b u s h i n g s ,   or  by  b o l t s   and  n u t s ,   or  by  r i v e t s ,   or  by  o t h e r  

m e a n s   a p p r o p r i a t e   to   t h e   d e s i r e d   q u a l i t y   and  p e r f o r m a n c e   o f  

t h e   f i n i s h e d   p r o d u c t .  

The  s c i s s o r s   l e g s   22  and  23  a t   one  s i d e   of  t h e  

m e c h a n i s m   a r e   p i v o t e d   t o g e t h e r   n e a r   ( b u t   n o t   n e c e s s a r i l y  

a t )   t h e i r   c e n t e r s ,   u s i n g   a  p i v o t a l   c o n n e c t i o n   28.  The  l e g s  

32  and  33  a t   t he   o t h e r   s i d e   a r e   l i k e w i s e   p i v o t e d   t o g e t h e r  

by  c o n n e c t i o n   38.  P i v o t a l l y   c o n n e c t e d   to   t h e   l o w e r   e n d s   o f  

t h e   l e g s   23  and  33,   and  to  t he   u p p e r   e n d s   of  t h e   l e g s   2 2  

and  32,   a r e   r e s p e c t i v e   w h e e l s   25,   35,   27  and  37.  The  l o w e r  

two  w h e e l s   25  and  35  r o l l   a l o n g   t h e   u p p e r   s u r f a c e   of  t h e  

b a s e   f l o o r i n g   52,   and  t h e   u p p e r   two  w h e e l s   27  and  37  r o l l  

a l o n g   the   u n d e r s u r f a c e   of  t he   p l a t f o r m   h o r i z o n t a l  

s e c t i o n   6 2 .  

In  t he   u s u a l   f a s h i o n   of  a  s c i s s o r s   or  p a n t o g r a p h  

m e c h a n i s m ,   t h e   l e n g t h s   of  the   l e g s   22,   23 ,   32  and  33  a n d  

t h e   p i v o t i n g   a r r a n g e m e n t s   a r e   a l l   s e l e c t e d   and  d i s p o s e d   t o  



s u p p o r t   t h e   p l a t f o r m   h o r i z o n t a l   s e c t i o n   62  in  f a c t  

h o r i z o n t a l l y   - -   or  s u b s t a n t i a l l y   h o r i z o n t a l l y   - -   as  t h e  

s c i s s o r s   e x t e n d s   and  r e t r a c t s .  

The  s e a l e d   gas   c y l i n d e r   71  c o n s i s t s   of   t he   c y l i n d e r  

p r o p e r   72 ,   w i t h   p i s t o n   rod  o r  s h a f t   73  s l i d i n g   in  and  o u t  

t h r o u g h   an  a p e r t u r e   in  one  end  of  t h e   c y l i n d e r   p r o p e r   7 2 .  

The  p i s t o n   i t s e l f   i s   e n t i r e l y   w i t h i n   t h e   c y l i n d e r   p r o p e r ,  

t h e   s h a f t   i s   g e n e r a l l y   h o l l o w ,   and  t h e r e   a r e   a  number   o f  

i n t e r n a l   p a s s a g e w a y s   w i t h i n   t h e   c y l i n d e r   p r o p e r   72  and  t h e  

s h a f t   73 .   T h e s e   i n t e r n a l   p a s s a g e w a y s   a r e   u s e d   to  c o n t r o l  

t h e   f l o w   of  gas   and  o i l ,   and  t h e r e b y   to  c o n t r o l   many  of  t h e  

s t a t i c   and  d y n a m i c   c h a r a c t e r i s t i c s   of  t h e   c y l i n d e r   7 1 .  

T h e s e   p a r t i c u l a r s   a r e   n o t   p a r t   of  t he   p r e s e n t   i n v e n t i o n ,  

b e i n g   w e l l   d e v e l o p e d   and  p u b l i c i z e d   t h r o u g h   t h e   e f f o r t s   o f  

p e r s o n n e l   s u c h   as  t h o s e   of  t h e   S u s p a   f i r m   m e n t i o n e d   e a r l i e r .  

The  use  of  t he   f i n i s h e d   gas   c y l i n d e r s   w i t h   t h e s e  

p a r t i c u l a r s   s e l e c t e d   and  a d j u s t e d   to  s e r v e   t h e   p u r p o s e s   o f  

t he   e n e r g y - r e c y c l i n g   s c i s s o r s   l i f t ,   h o w e v e r ,   d o e s   form  p a r t  

o f  s o m e   e m b o d i m e n t s   of  t he   p r e s e n t   i n v e n t i o n .   Some  d e t a i l s  

in  t h i s   r e g a r d   w i l l   be  p r e s e n t e d   b e l o w .  

The  end  of  t h e   s h a f t   73  t h a t   i s   r e m o t e   f rom  t h e  

p i s t o n   i s  f o r m e d   a s ,   or  f i r m l y   s e c u r e d   t o ,   an  e y e l e t   7 5 ,  

and  t h i s   eye  i s   p i v o t a l l y   s e c u r e d   to  t h e   b a s e   f l o o r i n g   52  

by  m e a n s   of  t he   f l o o r - m o u n t e d   b o s s   57.  S i m i l a r l y   t h e   e n d  

of  t h e   c y l i n d e r   p r o p e r   72  t h a t   i s   r e m o t e   f r o m   t h e   s h a f t   7 3  

is   i n t e g r a l l y   f o rmed   w i t h ,   or  f i r m l y   s e c u r e d   t o ,   a n o t h e r  

e y e l e t   74 .   T h i s   eye  74,   s i m i l a r l y ,   i s   p i v o t a l l y   s e c u r e d   t o  

t h e   i n t e r m e d i a r y   b r i d g e   s t r u c t u r e   4 1 .  



Most   of  t he   c o m p o n e n t s   j u s t   i d e n t i f i e d   a p p e a r   i n  

F i g s .   2  and  3  as  w e l l   as  F i g .   1.  A l s o   d e f i n e d   in  F i g .   2 ,  

h o w e v e r ,   a r e   some  p a r a m e t e r s   of   t h e   e n e r g y - r e c y c l i n g  

s c i s s o r s   l i f t   w h i c h   a r e   u s e f u l   in  a n a l y z i n g   t h e   b e h a v i o r   o f  

t h e   s y s t e m .   In  p a r t i c u l a r ,   t h e   l i n e   of  p i v o t   c e n t e r s   81  i n  

t h e   d r i v e n   l eg   22  m a k e s   an  a n g l e   C  w i t h   t h e   h o r i z o n t a l   l i n e  

82  ( t h a t   i s ,   t h e   l i n e   82  t h a t   p a s s e s   t h r o u g h   t h e   c e n t e r   o f  

t h e   l o w e r   p i v o t   of  t he   d r i v e n   l e g   22  and  t h a t   i s   p a r a l l e l  

to   t h e   b a s e   f l o o r i n g   5 2 ) .   The  l i n e   of  p i v o t   c e n t e r s   8 1  

makes   a n o t h e r   a n g l e   B  w i t h   t h e   l i n e   83  t h a t   c o n n e c t s   t h e  

c e n t e r   of   t h e   l o w e r   p i v o t   of   t h e   d r i v e n   l e g   22  w i t h   t h e  

c e n t e r   of  t he   f o r c i n g - p o i n t   p i v o t .   Ang le   C  may  b e  

c o n v e n i e n t l y   c a l l e d   t h e   s c i s s o r s   a n g l e ;   and  a n g l e   B,  t h e  

f o r c i n g - p o i n t   o f f s e t   a n g l e .   Bo th   t h e s e   a n g l e s   a r e   to  b e  

c o n s i d e r e d   p o s i t i v e   as  i l l u s t r a t e d .  

The  c e n t e r l i n e   49  of  t he   gas   c y l i n d e r   71  a l s o  

i n t e r s e c t s   t h e   a b o v e - m e n t i o n e d   l i n e   83  - -   w h i c h   c o n n e c t s  

t h e   d r i v e n - l e g   p i v o t   w i t h   t h e   f o r c i n g - p o i n t   p i v o t   - -   in  a n  

a n g l e   A ' .   The  c o m p l e m e n t   A  of   t h i s   a n g l e   A'  d e f i n e s   w h a t  

m i g h t   be  c a l l e d   the   e r r o r   a n g l e   b e t w e e n   t h e   l i n e   49  o f  

f o r c e   a p p l i c a t i o n   by  t h e   g a s   c y l i n d e r   71  and  t h e   t a n g e n t  

l i n e   48  of  t he   a r c   w h i c h   t h e   f o r c i n g   p o i n t   44  makes   a b o u t  

t he   l o w e r   p i v o t   of  t h e   l e g   22.   The  m e c h a n i c a l   a d v a n t a g e   o f  

t h i s   p o r t i o n   of  t he   m e c h a n i s m   i s   b e s t   when  t h i s   a n g l e   A  i s  

z e r o   - -   t h a t   i s ,   when  f o r c e   i s   a p p l i e d   a l o n g   t h e   t a n g e n t  

l i n e   48  - -   and  i t   d e c r e a s e s   as  t h e   m e c h a n i s m   moves   t o  

e i t h e r   s i d e   of  t h a t   o p t i m u m   p o s i t i o n .   For  t he   p u r p o s e s   o f  

t he   p r e s e n t   d i s c u s s i o n   t h e   e r r o r   a n g l e   A  w i l l   be  c o n s i d e r e d  



p o s i t i v e   when  the   s c i s s o r s   i s   f u l l y   r e t r a c t e d ,   and  f o r  

s m a l l   a n g l e s   of  e x t e n s i o n ;   c o n s e q u e n t l y   i t   i s   n e g a t i v e  

a f t e r   t h e   m e c h a n i s m   has   p a s s e d   t h r o u g h   t he   o p t i m u m  

p o s i t i o n ,   as  i t   has  in  t he   i l l u s t r a t e d   c o n d i t i o n .  

A l s o   d e f i n e d   i n  F i g .   2  i s   t h e   b a s e l i n e   c,   w h i c h   i s  

t h e   h o r i z o n t a l   d i s t a n c e   b e t w e e n   t he   l o w e r   p i v o t   of  t h e  

d r i v e n   l e g   22  and  t h e   p i s t o n   rod   p i v o t   75;  and  t h e  

f o r c i n g - p o i n t   r a d i u s   b,  w h i c h   i s   t h e   d i s t a n c e   a l o n g   t h e  

p r e v i o u s l y   m e n t i o n e d   l i n e   83  t h a t   j o i n s   t h e   f o r c i n g - p o i n t  

p i v o t   and  t h e   l o w e r   p i v o t   of   t h e   d r i v e n   l e g   22 .   M o r e o v e r ,  

t h e   d r a w i n g   a l s o   i l l u s t r a t e s   t h e   l e g   l e n g t h   d,  w h i c h   i s   t h e  

d i s t a n c e   b e t w e e n   the   c e n t e r s   of  t h e   two  end  p i v o t s   of  t h e  

d r i v e n   l e g   22;  in  p r i n c i p l e   t h e   i n t e r p i v o t   l e n g t h s   of  t h e  

o t h e r   t h r e e   l e g s   23,  32  and  3 3  s h o u l d   be  t h e   same  as  t h i s  

l e n g t h   d .  

At  t he   o u t s e t   i t   s h o u l d   be  n o t e d   t h a t   t h e   b e s t  

c o m p e n s a t i o n   or  e q u a l i z a t i o n   r e s u l t s   f rom  l a r g e   v a l u e s   o f  

m e c h a n i c a l   a d v a n t a g e   a t   s m a l l   s c i s s o r s   a n g l e s   C.  L a r g e  

m e c h a n i c a l - a d v a n t a g e   v a l u e s   in  t u r n   a r e   p r o d u c e d   by  u s i n g   a  

r e l a t i v e l y   l a r g e   f o r c i n g - p o i n t   o f f s e t   a n g l e   B  a n d / o r   a  

r e l a t i v e l y   l a r g e   f o r c i n g - p o i n t   r a d i u s   b.  U n f o r t u n a t e l y ,  

h o w e v e r ,   f o r   a  s i n g l e - s t a g e   s c i s s o r s ,   t h e   l a r g e r   t h e   v a l u e  

f o r   o f f s e t   a n g l e   B  and  r a d i u s   b  t h e   h i g h e r   m u s t   be  t h e  

p l a t f o r m   62  - -   when  t h e   s c i s s o r s   i s   f u l l y   r e t r a c t e d   - -   t o  

c l e a r   t h e   l u g s   44.  T h i s   c o n s t r a i n t   may  be  s e e n   f rom  F i g .   3 

( i n   w h i c h   t he   l eg   23  i s   shown  b r o k e n   away  a t   29,  f o r   a  

p l a i n e r   v i e w   of  the   b r i d g e   arm  42 ,   l u g s   44,   c y l i n d e r   7 2 ,  

and  eye  7 4 ) .   In  c a b i n e t r y   l i f t s   i t   i s   t y p i c a l l y   v e r y  



i m p o r t a n t   to   m i n i m i z e   t h e   h e i g h t   of  t h e   p l a t f o r m   62  w h e n  

t he   s c i s s o r s   m e c h a n i s m   is   f u l l y   r e t r a c t e d ,   and  to  m a x i m i z e  

the   v e r t i c a l   s t r o k e   of  the   p l a t f o r m .  

.  C o n s e q u e n t l y   t h e   o f f s e t   a n g l e   B  and  r a d i u s   b  m u s t  

be  c h o s e n   as  c o m p r o m i s e   v a l u e s   w h i c h   y i e l d   r e a s o n a b l e  

m e c h a n i c a l - a d v a n t a g e   e q u a l i z a t i o n .   A c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   i t   has   b e e n   f o u n d   to   be  a  p a r t i c u l a r l y  

a d v a n t a g e o u s   c o m p r o m i s e   to  make  t h e   o f f s e t   r a d i u s   a r o u n d   a  

q u a r t e r   of   t h e   l e g   l e n g t h   d,  and  t h e   o f f s e t   a n g l e   B  a r o u n d  

t w e n t y   to  t w e n t y - f i v e   d e g r e e s .   A l t h o u g h   t h e s e   p a r a m e t e r s  

were   c h o s e n   e s s e n t i a l l y   by  a  p r o c e s s   of   e d u c a t e d   t r i a l   a n d  

e r r o r ,   t h e   g e n e r a l   e f f e c t s   may  be  s e e n   f rom  an  a l g e b r a i c  

a n a l y s i s   of  t h e   a p p a r a t u s .  

The  m e c h a n i c a l   a d v a n t a g e   w h i c h   t h e   m e c h a n i s m   g i v e s  

t he   gas   c y l i n d e r ,   a g a i n s t   t h e   v e r t i c a l l y   a c t i n g   w e i g h t   o f  

the   p l a t f o r m   62  and  i t s   p a y w e i g h t   86,   i s :  

I f   t h e   l eg   l e n g t h   d  i s   c h o s e n   as  2 9 . 7 5   i n c h e s ,   t h e  

b a s e   l e n g t h  c   as  1 5 . 6 2 5   i n c h e s ,   and  t h e   f o r c i n g - p o i n t  

r a d i u s   b  as  7 . 2 5   i n c h e s   (or   t h e   r a t i o s   b e t w e e n   t h e s e   t h r e e  

v a l u e s   a r e   p r e s e r v e d   w h i l e   t h e   a b s o l u t e   v a l u e s   a r e  

i n c r e a s e d   or  d e c r e a s e d ) ,   t h e   e f f e c t   of  v a r y i n g   t h e  

f o r c i n g - p o i n t   o f f s e t   a n g l e   B  can   be  s e e n   f rom  F i g .   4.  I n  

t h i s   g r a p h ,   c u r v e   1  shows  t h e   c a l c u l a t e d   v a r i a t i o n   o f  



m e c h a n i c a l   a d v a n t a g e   ( d i m e n s i o n l e s s )   w i t h   s c i s s o r s   a n g l e   C 

( i n   d e g r e e s )   f o r   a  f o r c i n g - p o i n t   o f f s e t   a n g l e   of  z e r o .   I n  

o t h e r   w o r d s ,   t h i s   c u r v e   r e s u l t s   f r o m   a s s u m i n g   t h e   f o r c i n g  

p o i n t   to   be  a l o n g   t he   l i n e   of  p i v o t   c e n t e r s   81  in   F i g .   2 .  

T h e   m o s t   s a l i e n t   f e a t u r e s   of   c u r v e   1  in   F i g .   4  a t e  

i t s   s t e e p n e s s   and  the   v e r y   l a r g e   r a n g e   o f  

m e c h a n i c a l - a d v a n t a g e   v a l u e s   w h i c h   i t   s p a n s   - -   f r om  0 . 0 6   a t  

s c i s s o r s   a n g l e   of  s e v e n   d e g r e e s   to   0 . 5 6   a t   s i x t y - f o u r  

d e g r e e s ,   a  d y n a m i c   r a n g e   of  more   t h a n   n i n e .   T h a t   i s   t o  

s a y ,   t h e   m e c h a n i c a l   a d v a n t a g e   c h a n g e s   by  a  f a c t o r   e x c e e d i n g  

n i n e ,   o v e r   t h e   o p e r a t i n g   r a n g e   of  s u c h   an  a p p a r a t u s .  

The  o p e r a t i n g   r a n g e   h e r e   h a s  b e e n   d e f i n e d   as  s e v e n  

to  s i x t y - f o u r   d e g r e e s   b e c a u s e   t h e   r e s u l t i n g   r a n g e   o f  

p l a t f o r m   h e i g h t s   ( u s i n g   t he   d i m e n s i o n s   m e n t i o n e d   e a r l i e r )  

i s   s a t i s f a c t o r y   f o r   a  w ide   v a r i e t y   of  c a b i n e t r y   l i f t  

a p p l i c a t i o n s   - -   t h o u g h   t h e r e   i s   a l w a y s   a  d e s i r e   to  p r o v i d e  

even   g r e a t e r   p l a t f o r m   s t r o k e ,   and  t h e r e b y   to  e n c o m p a s s   e v e n  

o t h e r   a p p l i c a t i o n s .  

Now  s u p p o s e   t h a t   a  g a s   c y l i n d e r   i s   s e l e c t e d   - -   o r  

t h a t   a  p e r m a n e n t   gas  c h a r g e   f o r   s u c h   a  c y l i n d e r   i s   s e l e c t e d  

- -   so  t h a t   t h e   f o r c e   a t   t h e   p i s t o n   i s   j u s t   l a r g e   e n o u g h   t o  

g e n e r a l l y   b e a r   t h e   c o m b i n e d   w e i g h t   of   t h e   p l a t f o r m   and  a n  

a r t i c l e   upon  i t   when  t h e   s c i s s o r s   a n g l e   i s   s e v e n   d e g r e e s .  

T h i s   means   t h a t   0 . 06   t i m e s   t h e   p i s t o n   f o r c e   a p p r o x i m a t e l y  

e q u a l s   t h e   c o m b i n e d   w e i g h t   of  p l a t f o r m   and  p a y w e i g h t .  

A n o t h e r   way  of  s a y i n g   t h i s   i s   t h a t   t h e   p i s t o n   f o r c e   m u s t   b e  

c h o s e n   to  e q u a l   t he   c o m b i n e d   w e i g h t   d i v i d e d   by  0 . 0 6 .   I f  

t h e   f o r c e   a t   t he   p i s t o n   were   u n c h a n g i n g   w i t h   c y l i n d e r  



e x t e n s i o n   - -   and  c o n s e q u e n t l y   u n c h a n g i n g   w i t h   s c i s s o r s  

a n g l e   - -   t h e n   the   u p w a r d   f o r c e   on  t h e   p l a t f o r m   a t  

s i x t y - f o u r   d e g r e e s   w o u l d   be  0 .56   t i m e s   t h e   same  p i s t o n  

f o r c e .   C o m b i n i n g   t h e   l a s t   two  s t a t e m e n t s ,   t h e   upward   f o r c e  

on  t h e   p l a t f o r m   a t   s i x t y - f o u r   d e g r e e s   s c i s s o r s   a n g l e   w o u l d  

b e :  

o r  

Now  i f   t he   c o m b i n e d   w e i g h t   e q u a l s ,   say   f i f t y  

p o u n d s ,   t h e n   t h e   u p w a r d   f o r c e   on  t h e   p l a t f o r m   a t   t h e  

e x t e n d e d   p o s i t i o n   of  t h e   s c i s s o r s   ( s i x t y - f o u r   d e g r e e s   h e r e )  

w o u l d   be  some  465  p o u n d s .   A l l o w i n g   f o r   t h e   downward   f o r c e  

due  to   t he   w e i g h t s ,   t h e   n e t   or  e x c e s s   u p w a r d   f o r c e   on  t h e  

p l a t f o r m   - -   t h e   " o v e r f o r c e , "   in  s h o r t   - -   w o u l d   be  a r o u n d  

415  p o u n d s .   Few  human  b e i n g s   a l i v e   w o u l d   be  a b l e   ( w i t h o u t  

some  added   s o u r c e   of  w e i g h t   or  o t h e r   f o r c e ,   or  s o m e  

s e p a r a t e   p r o v i s i o n   f o r   l e v e r a g e )   to   p u s h   t h e   l i f t   down  f r o m  

t h e   s i x t y - f o u r - d e g r e e   p o s i t i o n .  

P r a c t i c a l   p a y w e i g h t s   r a n g e   to  150  p o u n d s   and  m o r e .  

Such  p a y w e i g h t s   w o u l d   e n t a i l   e x t r e m e l y   h i g h   p l a t f o r m   f o r c e s  

a t   t he   e x t e n d e d   p o s i t i o n ,   up  to  1400  p o u n d s   ( w i t h  

" o v e r f o r c e "   of  1250  p o u n d s ) ,   and  t h e s e   w o u l d   be  even   m o r e  

i m p o s s i b l e   f o r   a  u s e r   to   l o w e r .   The  e s s e n c e   of  t h e  

e q u a l i z a t i o n   p r o b l e m   d i s c u s s e d   e a r l i e r   s h o u l d   now  be  c l e a r .  

Cu rve   2  in  F i g .   4  shows  t h e   b e h a v i o r   of  t h e  



m e c h a n i c a l   a d v a n t a g e   i f   t h e   f o r c i n g - p o i n t   o f f s e t   a n g l e   B 

( F i g .   2)  i s   made  a b o u t   t w e n t y - f i v e   d e g r e e s .   (The  a c t u a l  

v a l u e   u s e d   in  t he   c a l c u l a t i o n s   was  2 4 . 7   d e g r e e s . )   T h i s  

c u r v e   i s   much  f l a t t e r   t h a n   c u r v e   1;  i t   r a n g e s   o n l y   f rom  0 . 2  

to  0 . 5 2 ,   a  d y n a m i c   r a n g e   of  a b o u t   2 .6   ( i n s t e a d   of  9 . 3 ) .   -  

C o n s e q u e n t l y   i f   t h e   g a s   c y l i n d e r   (or   i t s   c h a r g e )   w e r e  

s e l e c t e d   to  b e a r   t h e   c o m b i n e d   p l a t f o r m   w e i g h t   and  p a y w e i g h t  

a t  s c i s s o r s   a n g l e   of   s e v e n   d e g r e e s ,   t h e   u p w a r d   p l a t f o r m  

f o r c e   a t   s i x t y - f o u r   d e g r e e s   would   be  o n l y :  

o r  

Now  i t   can   be  s e e n   t h a t   f o r   a  f i f t y - p o u n d   c o m b i n e d  

w e i g h t ,   t he   u p w a r d   f o r c e   i s   o n l y   a b o u t   130  p o u n d s   ( i n s t e a d  

of  4 8 0 ) ,   and  t he   " o v e r f o r c e "   i s   o n l y   a b o u t   e i g h t y   p o u n d s  

( i n s t e a d   o f  4 3 0 ) .   A c c o r d i n g l y ,   i t   i s   now  n e a r l y   w i t h i n   t h e  

r e a l m   of  p r a c t i c a l i t y   f o r   many  u s e r s   to  l o w e r   t h e   l i f t   f r o m  

i t s   e x t e n d e d   p o s i t i o n .   The  e q u a l i z a t i o n   p r o b l e m   has   a t  

l e a s t   been   s e r i o u s l y   r e d u c e d ,   or  p a r t i a l l y   s o l v e d .   F o r  

l a r g e r   c o m b i n e d   w e i g h t s   t h e   p r o b l e m   r e m a i n s   q u i t e   s e r i o u s ,  

s i n c e   a  c y l i n d e r   s u i t a b l e  f o r   a  1 5 0 - p o u n d   c o m b i n e d   w e i g h t  

w o u l d   g e n e r a t e   an  " o v e r f o r c e "   of  240  p o u n d s ,   w h i c h   i s  

r e a l l y   i m p r a c t i c a l   f o r   m o s t   h o u s e w i v e s   and  m o s t   o f f i c e  

w o r k e r s   to  l o w e r .  

The  r e s i d u a l   a s p e c t s   of  t he   e q u a l i z a t i o n   p r o b l e m  

a r e   in  p a r t   due  to   t h e   f a c t   t h a t   t he   f o r c i n g - p o i n t   o f f s e t  

a n g l e   B  and  r a d i u s   b  c a n n o t   r e a d i l y   be  i n c r e a s e d   - -   t o  



f u r t h e r   f l a t t e n   t h e   m e c h a n i c a l - a d v a n t a g e   c u r v e   - -   b e c a u s e  

of  t h e   p r o b l e m   of  i n t e r f e r e n c e   w i t h   t h e   p l a t f o r m   in  t h e  

r e t r a c t e d   p o s i t i o n ,   as  a l r e a d y   m e n t i o n e d .  

The  p r e s e n t   i n v e n t i o n   e n c o m p a s s e s   s e v e r a l   ways  o f  

d e a l i n g   w i t h   t he   r e s i d u a l   p r o b l e m .   F i g .   5  shows   a n o t h e r  

e m b o d i m e n t   of   t h e   i n v e n t i o n ,   w h i c h   o f f e r s   one  s u c h   w a y .  

Most   of  t h e   c o m p o n e n t s   a r e   j u s t   t h e   same  as  in   F i g s .   1 

t h r o u g h   3  and  w i l l   n o t   be  d e s c r i b e d   a g a i n   h e r e .   The  g a s  

c y l i n d e r   71  of   t h o s e   e a r l i e r   d r a w i n g s   i s   e s s e n t i a l l y   t h e  

same  as  c y l i n d e r   171  in  F i g .   5,  e x c e p t   t h a t   i t   i s   moved  t o  

t h e   s i d e   to   make  room  f o r   a  s e c o n d   c y l i n d e r   2 7 1 .  

T h i s   s e c o n d   c y l i n d e r   i s   an  e q u a l i z i n g   o r  

c o m p e n s a t i n g   c y l i n d e r ,   w h i c h   i s   a r r a n g e d   to   add  l i f t i n g  

f o r c e   o n l y   a t   s m a l l   s c i s s o r s   a n g l e s   - -   so  t h a t   t h e   t o t a l  

p l a t f o r m   f o r c e   a t   s m a l l   a n g l e s   ( t h a t   i s ,   in  and  n e a r   t h e  

r e t r a c t e d   p o s i t i o n )   can  be  g e n e r a l l y   e q u a l   to   t he   t o t a l  

p l a t f o r m   f o r c e   a t   l a r g e   a n g l e s   ( t h a t   i s ,   in   and  n e a r   t h e  

e x t e n d e d   p o s i t i o n ) .   The  e q u a l i z i n g   c y l i n d e r   271  has   a  

c y l i n d e r   s e c t i o n   p r o p e r   272  g e n e r a l l y   s i m i l a r   to   t h e  

c o r r e s p o n d i n g   c y l i n d e r   p r o p e r   172  of   t h e   p r i m a r y   c y l i n d e r  

171  (and   to  t h e   c o r r e s p o n d i n g   c y l i n d e r   p r o p e r   72  of  F i g s .   1 

t h r o u g h   3 ) .   The  e q u a l i z i n g   c y l i n d e r   271  a l s o   has   a  

p i s t o n - r o d   s e c t i o n   273  t h a t   i s   g e n e r a l l y   s i m i l a r   to  t h e  

c o r r e s p o n d i n g   f e a t u r e   173  of  t h e   p r i m a r y   c y l i n d e r   1 7 1 .  

The  e q u a l i z i n g   c y l i n d e r   p r o p e r   272  h a s   an  e y e l e t  

274  ( l i k e   t he   e y e l e t   174  of  t he   p r i m a r y   c y l i n d e r ) ,   wh ich   i s  

a t t a c h e d   to  the   b r i d g e   s t r u c t u r e   143  by  l u g s   244  t h a t   a r e  

s i m i l a r   to  (and  n e x t   to )   t h e   l u g s   144  f o r   t h e   p r i m a r y  



c y l i n d e r .   Thus  the   two  c y l i n d e r s   d r i v e   t he   b r i d g e ,   a n d  

t h e r e b y   t h e   s c i s s o r s ,   in  p a r a l l e l .  

The  e q u a l i z i n g - c y l i n d e r ' s   p i s t o n - r o d   p i v o t   o r  

e y e l e t   2 7 5 ,   h o w e v e r ,   i s   n o t   p i v o t a l l y   m o u n t e d   to   a  f i x e d  

b o s s  a s   i s   t he   c o r r e s p o n d i n g   s t r u c t u r e   175  of  t h e   p r i m a r y  

c y l i n d e r   1 7 1 .   R a t h e r   t h e   p i v o t   or  eye  275  i s   m o u n t e d   f o r  

s l i d i n g   m o t i o n ,   as  w e l l   as  r o t a t i o n ,   to   a  s l o t t e d   a n g l e  

i r o n   257  or  t he   l i k e .   The  p i v o t   275  e n g a g e s   t h e   r e m o t e  

e n d - w a l l   of   t he   s l o t   259  - -   t h a t   i s ,   t he   end  of   t h e   s l o t  

t h a t   i s   f o r w a r d   and  to  t h e   r i g h t   in  F i g .   5,  r e m o t e   f rom  t h e  

b r i d g e   s t r u c t u r e  1 4 3   when  t h e   s c i s s o r s   m e c h a n i s m   is   i n  

or  n e a r   t h e   f u l l y   r e t r a c t e d   p o s i t i o n .   When  t h e   s c i s s o r s  

m e c h a n i s m   i s   r e t r a c t e d   or  n e a r l y   s o ,   t h e   p i s t o n   and  p i s t o n  

rod  273  of   t he   e q u a l i z i n g   c y l i n d e r   271  a r e   a c c o r d i n g l y  

d r i v e n   a t   l e a s t   p a r t w a y   i n t o   t h e   c y l i n d e r   p r o p e r   2 7 2 ,  

p r o d u c i n g   a  f o r c e   w h i c h   t e n d s   to   e x t e n d   t h e   s c i s s o r s  

m e c h a n i s m .  

A f t e r   t he   s c i s s o r s   has   e x t e n d e d   by  s o m e  

p r e d e t e r m i n e d   a m o u n t ,   h o w e v e r ,   t h e   e q u a l i z i n g - c y l i n d e r  

p i s t o n   r o d   273  w i l l   have   moved  by  i t s   e n t i r e   t r a v e l  

o u t w a r d l y   f rom  t h e   c y l i n d e r   p r o p e r   272 .   F u r t h e r   m o t i o n   i s  

p r e c l u d e d   by  i n t e r n a l   a b u t m e n t   of   t h e   p i s t o n   w i t h i n   t h e  

c y l i n d e r   p r o p e r   272 ,   a g a i n s t   t h e   e n d - w a l l   of  t h e   t h e  

c y l i n d e r   p r o p e r   272.   A c c o r d i n g l y   no  f u r t h e r   f o r c e   i s  

g e n e r a t e d   as  b e t w e e n   t he   b r i d g e   and  t h e   s l o t t e d   a n g l e   2 5 7 ;  

to  a v o i d   t h e   s t o p p i n g   o f ' t h e   m e c h a n i s m   by  t h e   o u t - o f - t r a v e l  

e q u a l i z i n g   c y l i n d e r   271 ,   t he   s l o t   259  p e r m i t s   t h e   p i s t o n  

p i v o t   275  to  move  t o w a r d   t h e   l o w e r   p i v o t   a x i s   of  t h e   d r i v e n  



l e g s .   In  t h i s   p a r t   of  t he   m o t i o n   the   e q u a l i z i n g   c y l i n d e r  

is   p a s s i v e .  

As  an  e x a m p l e ,   i f   t h e   p a y w e i g h t   c o m b i n e d   w i t h   t h e  

p l a t f o r m   w e i g h t   i s   150  p o u n d s ,   t h e   p r i m a r y   c y l i n d e r   or  i t s  

gas  c h a r g e   may  now  be  s e l e c t e d   to  e x e r t   150  p o u n d s   u p w a r d  

f o r c e   n e a r   t h e   u p p e r   end  of  c u r v e   2  in  F i g .  4   - -   a t ,   s a y ,   a  

s c i s s o r s   a n g l e   of  f i f t y - f i v e   d e g r e e s ,   w h e r e   t h e   m e c h a n i c a l  

a d v a n t a g e   i s   a b o u t   0 . 4 1 .   When  t h e   s c i s s o r s   a n g l e   r e a c h e s  

s i x t y - f o u r   d e g r e e s ,   whe re   t h e   m e c h a n i c a l   a d v a n t a g e   i s   a b o u t  

0 . 5 2 ,   t h e   t o t a l   upward   f o r c e   w i l l   be  o n l y :  

o r  

H e r e   t h e   o v e r f o r c e   w i l l   be  j u s t   f o r t y   p o u n d s ,   w h i c h  

mos t   u s e r s   w i l l   be  a b l e   to  c o u n t e r a c t   ( f o r   t h e   p u r p o s e   o f  

l o w e r i n g   t h e   l i f t )   by  a p p l y i n g   some  of   t h e   u s e r ' s   b o d y  

w e i g h t   to   t h e   p l a t f o r m   - -   t h a t   i s ,   s i m p l y   by  l e a n i n g   o n  

i t .   The  p r i m a r y   c y l i n d e r   171  w i l l   be  u n a b l e   t o   b e a r   t h e  

c o m b i n e d   w e i g h t   a t   any  s c i s s o r s   a n g l e   b e l o w   f i f t y - f i v e  

d e g r e e s ,   b u t   t h e   e q u a l i z i n g   c y l i n d e r   271  w i l l   s u p p l y   t h e  

d i f f e r e n c e   in  any  one  of  s e v e r a l   w a y s .  

For   e x a m p l e ,   at   t he   b o t t o m   of  t he   a c t i o n   t h e  

p r i m a r y   c y l i n d e r   w i l l   s u p p l y   o n l y   0 . 2 / 0 . 4 1   t i m e s   t h e  



n e c e s s a r y   c o m b i n e d   w e i g h t   - -   t h a t   i s   to  s a y ,   a b o u t   h a l f .  

The  e q u a l i z i n g   c y l i n d e r   c o u l d   be  made  to   s u p p l y   t h e   o t h e r  

h a l f .   S i n c e   t he   b a s e l i n e   ( t h e   e q u i v a l e n t   of  t h e   p a r a m e t e r  

c  i n   F i g .   2)  f o r   t he   e q u a l i z i n g   c y l i n d e r   i s   much  l o n g e r  

t h a n   t h e   b a s e l i n e   f o r   t h e   p r i m a r y   c y l i n d e r ,   t h e   f o r m e r  

c y l i n d e r   w i l l   f o l l o w   a  s o m e w h a t   d i f f e r e n t   c u r v e ,   and  w i l l  

run   o u t   of   t r a v e l   a t   some  s c i s s o r s   a n g l e   b e t w e e n ,   s a y  

t w e n t y   and  f i f t y - f i v e   d e g r e e s .  

A  g r e a t   v a r i e t y   of  d i f f e r e n t   b e h a v i o r s   can   b e  

p r o v i d e d ,   d e p e n d i n g   upon  t h e   c h o i c e   of  b a s e l i n e ,   c y l i n d e r  

f o r c e   and  e x t e n s i o n ,   and  so  on .   I f   t he   e q u a l i z i n g   c y l i n d e r  

is   made  to   run   ou t   of   t r a v e l   a t   f i f t y - f i v e   d e g r e e s   or  m o r e  

( c o n t i n u i n g   t he   p r e v i o u s   d i s c u s s i o n   of  c u r v e   2 ) ,   t h e n   t h e  

e q u a l i z i n g   c y l i n d e r   w i l l   in  e f f e c t   "hand   o f f "   t h e   c o m b i n e d  

w e i g h t   to   t he   p r i m a r y   c y l i n d e r   a t   a  p o i n t   w h e r e   t h e   l a t t e r  

can   g e n e r a l l y   b e a r   t he   w e i g h t .   T h i s   i s   n o t   n e c e s s a r y ,  

h o w e v e r ;   r a t h e r ,   t h e   o p e r a t i o n   of  t he   e q u a l i z i n g   c y l i n d e r  

can   be  made  to  run  o u t   of  t r a v e l   a t   r a t h e r   low  s c i s s o r s  

a n g l e s ,   s u c h   as  t w e n t y   or  e v e n   f i f t e e n   d e g r e e s .   I f   t h e  

f o r c e   a p p l i e d   d u r i n g   t h o s e   i n i t i a l   t w e n t y   or  f i f t e e n  

d e g r e e s   i s   g r e a t   e n o u g h ,   and  t h e   s p e e d   a t   w h i c h   t h e  

e q u a l i z i n g   c y l i n d e r   e x t e n d s   i t s e l f   i s   g r e a t   e n o u g h ,   t h e  

p a y w e i g h t   and  p l a t f o r m   w e i g h t   can  be  made  to   a c c u m u l a t e  

u p w a r d   momentum  s u f f i c i e n t   to  c a r r y   them  t h r o u g h   t h e  

" d e f i c i t " - u p w a r d - f o r c e   r e g i o n   to   the   f i f t y - f i v e - d e g r e e  

p o i n t .   In  e f f e c t ,   t h e   e q u a l i z i n g   c y l i n d e r   o n l y   e q u a l i z e s  

t h e   t o p   and  b o t t o m   of  t h e   o p e r a t i n g   r a n g e ,   l e a v i n g   t h e  

i n t e r m e d i a t e   r e g i o n   to  a  s o r t   of   c a t a p u l t   e f f e c t .  



In  one  g e n e r a l l y   s a t i s f a c t o r y   p r o t o t y p e   t h a t   h a s  

b e e n   c o n s t r u c t e d ,   the   r e m o t e   e n d - w a l l   of  t n e   t r a c k   or  s l o t  

259  ( F i g .   5)  i s   a p p r o x i m a t e l y   2 2 . 1   i n c h e s   f rom  t h e   l o w e r  

p i v o t   p o i n t   of  t h e   d r i v e n   s c i s s o r s   l eg   22,   and  t h e   s l o t   2 5 9  

i t s e l f   i s   a p p r o x i m a t e l y   7 .4   i n c h e s   l o n g .   Thus   t h e  

e f f e c t i v e   b a s e   l e n g t h  c   f o r   t h e   e q u a l i z i n g   c y l i n d e r   271  i s  

2 2 . 1   i n c h e s ,   and  t he   e q u a l i z i n g - c y l i n d e r ' s   p i s t o n - r o d   p i v o t  

or  e y e l e t   275  has   7 .4   i n c h e s   of  " f r e e "   t r a v e l   a l o n g   t h e  

s l o t   259  a f t e r   r u n n i n g   o u t   of  w o r k i n g   t r a v e l .   T h i s  

p a r t i c u l a r   u n i t   o p e r a t e d   by  t h e   " h a n d - o f f "   a p p r o a c h  

m e n t i o n e d   in  t he   p r e c e d i n g   p a r a g r a p h .  

In  any  e v e n t ,   t h e   i m p o r t a n t   c o n s i d e r a t i o n   i s   t o  

b r i n g   t h e   u p w a r d   p l a t f o r m   f o r c e s   a t   t h e   two  e n d s   of  t h e  

o p e r a t i n g   r a n g e   w i t h i n   a  s m a l l   p e r m i s s i b l e   d i s c r e p a n c y ,   s o  

t h a t   t he   m e c h a n i s m   e s s e n t i a l l y   b e a r s   t h e   c o m b i n e d   w e i g h t   a t  

b o t h   e n d s   of  t he   r a n g e ,   l e a v i n g   t he   d i r e c t i o n   of  m o t i o n   a t  

b o t h   e n d s   to  be  c o n t r o l l e d   by  mere   p i l o t   f o r c e s .   As  

p r e v i o u s l y   m e n t i o n e d ,   in  one  e m b o d i m e n t   of  t h e   i n v e n t i o n  

t h e   m e c h a n i s m   may  be  made  to  s l i g h t l y   more  t h a n   b e a r   t h e  

c o m b i n e d   w e i g h t   - -   so  t h a t   t he   u s e r   m u s t   p r e s s   d o w n w a r d  

s l i g h t l y   to   l o w e r   t he   p a y w e i g h t ,   and  e n g a g e   a  c a t c h   a t   t h e  

b o t t o m   of  t he   a c t i o n   to   h o l d   t h e   p a y w e i g h t   down,   w h e r e a s   i t  

r i s e s   u n a i d e d   when  t h e   c a t c h   i s   r e l e a s e d .  

In  a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t h e  

m e c h a n i s m   may  be  made  to  n o t   q u i t e   b e a r   t h e   c o m b i n e d   w e i g h t  

- -   so  t h a t   t he   u s e r   m u s t   p u l l  u p w a r d   s l i g h t l y   to   r a i s e   t h e  

p a y w e i g h t   ( f r o m   the   b o t t o m   of  t h e   a c t i o n ) ,   and  e n g a g e   a  

c a t c h   a t   t h e   top   of  t h e   a c t i o n   to   h o l d   t he   p a y w e i g h t   u p ,  



w h e r e a s   i t   d e s c e n d s   u n a i d e d   when  t he   c a t c h   i s   r e l e a s e d .  

In  y e t   a n o t h e r   e m b o d i m e n t ,   t h e   m e c h a n i s m   may  b e  

made  to   e i t h e r   s l i g h t l y   more  t h a n   b e a r   t h e   c o m b i n e d   w e i g h t  

or  n o t   q u i t e   b e a r   the   c o m b i n e d   w e i g h t ,   w i t h   t h e   n e c e s s a r y  

u p w a r d   and  d o w n w a r d   d i r e c t i o n - c o n t r o l l i n g   p i l o t   f o r c e s  

s u p p l i e d   by  a  s m a l l   m o t o r   and  s c r e w   d r i v e   (or   worm  and  w o r m  

g e a r ) ,   or  a  s m a l l   h y d r a u l i c   or  p n e u m a t i c   c y l i n d e r .   I f  

d e s i r e d ,   any  of  t h e s e   d e v i c e s   can   be  made  to  s u p p l y   t h e  

n e c e s s a r y   r e t a i n i n g   f o r c e s   when  n o t   a c t i v a t e d ,   to   o b v i a t e  

t h e   need   f o r   a  s e p a r a t e   m e c h a n i c a l   c a t c h .  

The  p i l o t - f o r c e   d e v i c e   in  e f f e c t   p r o v i d e s   r e m o t e  

c o n t r o l   - -   t h o u g h   i t   need   n o t   be  any  more   . r e m o t e "   t h a n   a  

s w i t c h   on  t h e   c o n s o l e   or  c a b i n e t   w h i c h   h o u s e s   t he   l i f t .   I f  

p r e f e r r e d   t h e   c o n t r o l  s w i t c h   can   be  on  a  n e a r b y   p a n e l ,   o r  

a c r o s s   a  room  (as   in  t h e   c a s e   of  a  l i f t - m o u n t e d   t e l e v i s i o n  

s e t ) ,   or  e v e n   in  a n o t h e w r   room  ( a s   in   t h e   c a s e   of  c o m p u t e r  

e q u i p m e n t   or  b a n k i n g   e q u i p m e n t   t h a t   i s   to  be  s e c u r e d  

a g a i n s t   i n t r u d e r s   or  o t h e r   u n a u t h o r i z e d   a c c e s s ) .  

A c c o r d i n g l y   t h e   p h r a s e   " c o n t r o l l e d   r e m o t e l y "   i s   n e r e b y  

d e f i n e d ,   f o r   t he   p u r p o s e s   of  t h e   a p p e n d e d   c l a i m s ,   a s  

e n c o m p a s s i n g   a  c o n t r o l   d e v i c e   t h a t   i s   m o u n t e d   to  t h e  

l i f t - e n c l o s i n g   c a b i n e t ,   as  w e l l   as  a  c o n t r o l   d e v i c e   t h a t   i s  

m o u n t e d   more   r e m o t e l y   f rom  t h e   l i f t   m e c h a n i s m .  

F i g .   13  shows   an  e m b o d i m e n t   of  my  i n v e n t i o n   t h a t  

i n c o r p o r a t e s   a  s m a l l   e l e c t r i c   m o t o r   601  f o r   s u p p l y   of  p i l o t  

f o r c e s .   Such  a  m o t o r   may  be  m e c h a n i c a l l y   c o n n e c t e d   to  t h e  

l i f t   in  a  g r e a t   v a r i e t y   of  w a y s ,   s i n c e   o n l y   s m a l l   f o r c e s  

need   be  t r a n s m i t t e d   - -   t he   p a y w e i g h t   b e i n g   v e r y   n e a r l y  



b a l a n c e d   by  t he   u p w a r d   f o r c e   a t   t h e   p l a t f o r m   due  to  t h e  

e n e r g y - s t o r a g e   d e v i c e .   C o n s e q u e n t l y   t he   i l l u s t r a t e d  

m e c h a n i c s   (as   w e l l   as  t he   s c r e w   d r i v e   m e n t i o n e d   e a r l i e r )  

a r e  t o   be  u n d e r s t o o d   as  m e r e l y   e x e m p l a r y .  

The  e l e c t r i c   m o t o r   6 0 1  h a s   a  c a s i n g   602  t h a t   i s  

s e c u r e d   to  t h e   b a s e   652  of  t h e   l i f t .   The  mo to r   a l s o   has   a  

d r i v e   s h a f t   6 0 1 d ,   on  w h i c h   i s   f i x e d l y   m o u n t e d   a  drum  o r  

p u l l e y   w h e e l   6 0 1 p .   A  l i g h t w e i g h t   m e t a l   c a b l e   603  i s  f i x e d  

n e a r   one  end  to  t he   p e r i p h e r y   of  t h e   drum  or  p u l l e y   w h e e l  

601p ,   and  n e a r   i t s   o t h e r   end  to   an  a t t a c h m e n t   604  on  t h e  

u n d e r s i d e   of  the   l i f t   p l a t f o r m   662 .   The  m o t o r   a l s o   h a s  

p o w e r - s u p p l y   w i r e s   601w,  by  w h i c h   i t   may  be  c o n n e c t e d   to  a  

r e m o t e   s w i t c h   601r   and  to  a  s o u r c e   601s   of  e l e c t r i c a l   p o w e r .  

The  s w i t c h   6 0 l r   and  w i r i n g   601w  a r e   s e l e c t e d   a n d  

a r r a n g e d   to  p e r m i t   a  u s e r   to   c o n t r o l   t he   d i r e c t i o n   of  t h e  

mo to r   d r i v e   s h a f t   601d  by  m a n i p u l a t i o n   of  the   r e m o t e   s w i t c h  

6 0 1 r .   T h i s   may  be  done  in  any  one  of  a  g r e a t   v a r i e t y   o f  

c o n v e n t i o n a l   w a y s ,   such   as  r e v e r s i n g   t he   p o l a r i t y   of  d c  

power  s u p p l i e d   to  a  dc  m o t o r   601 ,   or  s h i f t i n g   the   p h a s e   o f  

ac  power   s u p p l i e d   to  an  ac  m o t o r   601 .   Such  a r r a n g e m e n t s  

can  be  made  w i r e l e s s   by  use   of  s m a l l   r a d i o   t r a n s m i t t e r s  

l i k e   t h o s e   u sed   in  c h a n g i n g   t e l e v i s i o n - s t a t i o n   c h a n n e l s .  

When  the   r e m o t e   s w i t c h   601r   i s   m a n i p u l a t e d   t o  

o p e r a t e   t h e   m o t o r   s h a f t   601d  in  t he   c o u n t e r c l o c k w i s e   ( a s  

i l l u s t r a t e d )   d i r e c t i o n ,   t h e   c a b l e   603  is   w r a p p e d   a r o u n d   t h e  

p u l l e y   6 0 1 p ,   p u l l i n g   the   p l a t f o r m   662  d o w n w a r d l y .   L i m i t  

s w i t c h e s   ( n o t   shown)   may  be  p r o v i d e d   i f   d e s i r e d ,   or  t h e  

u s e r   may  s i m p l y   d e a c t u a t e   t he   m o t o r   by  use   of  t h e   r e m o t e  



c o n t r o l   when  the   p l a t f o r m   662  has   f u l l y   d e s c e n d e d .  

F r i c t f o n   and  i n e r t i a   w i t h i n   t he   m o t o r   601  s u f f i c e   to   h o l d  

the   p l a t f o r m   in  i t s   l o w e r e d   p o s i t i o n ,   a g a i n s t   t h e   u p w a r d  

f o r c e   of  t he   c y l i n d e r   6 7 1 .  

To  r a i s e   t h e   p l a t f o r m   t he   u s e r   m a n i p u l a t e s   t h e  

s w i t c h   6 0 l r   to  o p e r a t e   t h e   d r i v e   s h a f t   601d  c l o c k w i s e ,  

a l l o w i n g   t h e   p l a t f o r m   662  to   r i s e  - -   p u l l i n g   t h e   end  of  t h e  

c a b l e   603  upward   w i t h   i t ,   and  u n w i n d i n g   t h e   c a b l e   6Q3  f r o m  

the   drum  or  p u l l e y   w h e e l   601p .   When  t h e   p l a t f o r m   is   f u l l y  

r a i s e d ,   once   a g a i n   t h e   m o t o r   601  may  be  d e a c t u a t e d   b y  

o p e r a t i o n   of  a  l i m i t  s w i t c h   or  by  the   u s e r ' s   m a n i p u l a t i o n  

of  t he   r e m o t e   s w i t c h   6 0 1 r .  

In  some  i n s t a l l a t i o n s   e l e c t r i c a l   i n t e r c o n n e c t i o n s  

a re   h a z a r d o u s   or  o t h e r w i s e   u n d e s i r a b l e .   For   e x a m p l e ,   i n  

some  i n d u s t r i a l   f a c i l i t i e s   e x p l o s i v e   a t m o s p h e r e s   may  b e  

p r e s e n t .   In  some  i n s t a l l a t i o n s   many  o t h e r   p i e c e s   o f  

e q u i p m e n t   a r e   r e m o t e - a c t u a t e d   p n e u m a t i c a l l y   o r  

h y d r a u l i c a l l y ,   and  p n e u m a t i c   or  h y d r a u l i c   c o n t r o l   t u b i n g  

l i n e s   may  a l r e a d y   be  in  p l a c e .   In  such   s i t u a t i o n s   t h e  

e l e c t r i c a l   m o t o r   6 0 1  m a y  b e   r e p l a c e d   by  a  p n e u m a t i c   o r  

h y d r a u l i c   c y l i n d e r   701  as  i l l u s t r a t e d   in  F i g .   14.  T h e  

c y l i n d e r   701  has   a  d r i v e   rod   701d  w h i c h   p u l l s   a  c a b l e   7 0 3  

to  l o w e r   t he   p l a t f o r m   762  as  in  F i g .   1 3 .  

R e t r a c t a b i l i t y   of  t h e   p l a t f o r m   762  m i l i t a t e s   i n  

f a v o r   of  a  h o r i z o n t a l   d i s p o s i t i o n   of  t he   c y l i n d e r   c a s i n g  

702 ,   b u t   t h e   r e s u l t i n g   h o r i z o n t a l   m o t i o n   of  t h e   c y l i n d e r  

d r i v e   rod  701d  i s   r e a d i l y   c o n v e r t e d   to  v e r t i c a l   m o t i o n   b y  

p a s s a g e   of  t h e   c a b l e   703  a r o u n d   o n e - q u a r t e r   of  a  p u l l e y  



w h e e l   7 0 1 p .   A  m a n u a l l y   o p e r a t e d   r e m o t e   v a l v e   7 0 1 r   i s  

c o n n e c t e d   by  h y d r a u l i c   or  p n e u m a t i c   t u b i n g   7 0 1 t   to   c o n t r o l  

the   d i r e c t i o n   of  t he   c y l i n d e r   d r i v e   rod  7 0 1 d .   O p e r a t i o n   i s  

e s s e n t i a l l y   t h e   same  as  d e s c r i b e d   f o r   t he   e l e c t r i c a l  

v e r s i o n  i n   F i g .   13,   w i t h   l i m i t   v a l v e s   ( n o t   i l l u s t r a t e d )  

b e i n g   o p t i o n a l l y   u s a b l e   in  p l a c e   of  l i m i t   s w i t c h e s .  

A n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n   a p p e a r s   in  F i g .  

6.  H e r e   t h e   e q u a l i z i n g   c y l i n d e r   271  of  F i g .   5  i s   r e p l a c e d  

by  an  e q u a l i z i n g   s p r i n g   91.   T h i s   s p r i n g   i s   shown  p a r t l y   i n  

c r o s s - s e c t i o n   in  t he   a r e a   92,   f o r   c l a r i t y   of  e x p l a n a t i o n .  

As  s h o w n ,   o n e   e n d  o f   t h e   s p r i n g   l e a d s   to  a  hook  94  or  l i k e  



d e v i c e   f o r   e n g a g i n g   t h e   p i v o t   p i n   a t   t h e   c e n t e r   of  t h e  

w h e e l   327,   a t   t he   t o p   of   t he   d r i v e n   l e g   322 .   The  o t h e r   e n d  

of  t h e   s p r i n g   91  i s   w e l d e d ,   or  o t h e r w i s e   s u i t a b l y   a t t a c h e d ,  

to  a  w a s h e r   or  r i n g   95 .   T h r o u g h   t h e   c e n t e r   of   t h e   s p r i n g  

91,   and  t h r o u g h   t h e   c e n t e r   h o l e   of  t h e   w a s h e r   95 ,   i s   a  r o d  

96;  t h i s   rod  i s   a t t a c h e d   by  a  s u i t a b l e   b r a c k e t  9 7   to   t h e  

b o s s   326  on  the   u n d e r s i d e   of  t he   p l a t f o r m   362 .   The  r o d  

e x t e n d s   h o r i z o n t a l l y   t o w a r d   the   w h e e l   3 2 7 ,   and  h a s   a  h e a d  

or  f l a n g e   98  w h i c h   i s   t o o   l a r g e   to  p a s s   t h r o u g h   t h e   c e n t r a l  

h o l e   in  t he   w a s h e r   9 5 .  

As  t h e   s c i s s o r s   m e c h a n i s m   a p p r o a c h e s   t h e   f u l l y  - -  

or  a l m o s t   f u l l y   - -   r e t r a c t e d   p o s i t i o n ,   t h e   w h e e l   327  m o v e s  

p r o g r e s s i v e l y   f u r t h e r   f r o m   t he   b o s s   326 .   A c c o r d i n g l y   t h e  

s p r i n g   91  is   p u l l e d   to   t h e   r i g h t ,   a l o n g   t h e   rod   96,   by  t h e  

w h e e l   327 ,   so  t h a t   t h e   w a s h e r   95  e n g a g e s   and  i s   s t o p p e d   b y  

t h e   f l a n g e   98.  Wi tn   f u r t h e r   r e t r a c t i o n ,   s i n c e   t h e   l e f t   e n d  

of  t he   s p r i n g   c a n n o t   move  f u r t h e r   r i g h t w a r d ,   t h e   s p r i n g   9 1  

i s   s t r e t c h e d   - -   s t o r i n g   e n e r g y   in  e x t e n s i o n   of   t h e   s p r i n g .  

By  p r o p e r   s e l e c t i o n   of  t he   s p r i n g   c o n s t a n t ,   s p r i n g  

l e n g t h ,   and  o t h e r   p a r a m e t e r s ,   t h e   s p r i n g   91  can   be  made  t o  

s u p p l y   e q u a l i z i n g   f o r c e   n e a r   t he   b o t t o m   end  of   t h e   a c t i o n  

s u f f i c i e n t   to  p e r m i t   l o w e r i n g  t h e   l i f t   by  a p p l i c a t i o n   o f  

p i l o t   f o r c e s   n e a r   t h e   t o p   end  of  t h e   a c t i o n .   As  w i l l   b e  

p l a i n   in  t he   l i g h t   of  t h e   f o r e g o i n g   d i s c l o s u r e ,   v a r i o u s  

o t h e r   ways  of  a r r a n g i n g   s p r i n g s   to  a c c o m p l i s h   t h i s   t a s k   a r e  

p o s s i b l e .   For  e x a m p l e ,   s p r i n g s   can  be  a r r a n g e d   to  p u s h   a n d  

be  c o m p r e s s e d ,   r a t h e r   t h a n   to  p u l l   and  be  s t r e t c h e d .   I n  

m o s t   e m b o d i m e n t s   of  t h e   i n v e n t i o n   t h a t   u se   s p r i n g s ,   t h e  



r e l a t i v e l y   s t e e p   f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i c   o f  

s p r i n g s   w i l l   m i l i t a t e   in  f a v o r   of  u s i n g   t h e   " c a t a p u i t "  

a p p r o a c h   m e n t i o n e d   e a r l i e r   in  c o n n e c t i o n   w i t h   t h e  

e q u a l i z i n g   g a s - c y l i n d e r   e m b o d i m e n t ,   r a t h e r   t h a n   t h e  

" h a n d - o f f "   a p p r o a c h .  

Once  a g a i n   i t   m u s t   be  e m p h a s i z e d   t h a t   t h e   o b j e c t i v e  

h e r e   is   to  b r i n g   t he   r a i s i n g   f o r c e   a t   t h e   e x t e n d e d  

p o s i t i o n s   i n t o   r o u g h   e q u a l i t y   w i t h   t he   r a i s i n g   f o r c e   a t   t h e  

r e t r a c t e d   p o s i t i o n s ,   so  t h a t   t h e r e   i s   no  e x c e s s i v e  

o v e r f o r c e   a t   t h e   e x t e n d e d   p o s i t i o n s   - -   and  n o t . m e r e l y   t o  

s u p p l y   s u f f i c i e n t   f o r c e   to  r a i s e   t he   s c i s s o r s   l i f t   f rom  i t s  

r e t r a c t e d   p o s i t i o n .   Gas  c y l i n d e r s ,   and  r e l a t i v e l y  

l i g h t w e i g h t   s c i s s o r s   m e c h a n i s m s ,   a r e   r e a d i l y   a v a i l a b l e   i n  

c o n f i g u r a t i o n s   c a p a b l e   of  l i f t i n g   even   2 0 0 -   and  3 0 0 - p o u n d  

w e i g h t s ,   and  t h e   p r o b l e m   of   b i n d i n g   t h a t   i s   e x p l o r e d   in  t h e  

p r i o r   a r t   i s   r e a d i l y   s o l u b l e   by  means   c o n s i d e r a b l y   s h o r t   o f  

t h o s e   e m p l o y e d   in  t he   p r e s e n t   i n v e n t i o n   f o r   e q u a l i z i n g  

p u r p o s e s .   In  none  of  t h e   e m b o d i m e n t s   of  t h e   p r e s e n t  

i n v e n t i o n   is  t h e   p r i m a r y   c y l i n d e r   d i s c o n n e c t e d ,   or  i t s  

f o r c i n g   a c t i o n   r e v e r s e d   or  d i m i n i s h e d ,   as  in  a l l   of  t h e  

p r i o r   a r t .  

A n o t h e r   e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n   a p p e a r s  

in  F i g .   7.  Here   t he   e q u a l i z i n g   f u n c t i o n   i s   p e r f o r m e d   by  a  

s p r i n g   r e e l   401 ,   w h i c h   a c t s   in  a  d i f f e r e n t   way  t h a n   t h e  

e m b o d i m e n t   of  F i g .   6  - -   a l t h o u g h   t h e   g e n e r a l   p r i n c i p l e s   o f  

the   two  e m b o d i m e n t s   a r e   r e l a t e d .   The  s p r i n g   r e e l   has   a  

c a s e   402  in  w h i c h   a  c o n v e n t i o n a l   m e c h a n i s m   a l l o w s   t r a v e l   o f  

the   t a p e   403  ou t   of  t he   c a s e   w i t h o u t   m e c h a n i c a l   r e s i s t a n c e  



(or   w i t h   v e r y   l i t t l e   r e s i s t a n c e ) ,   b u t   o n l y   f o r   a  c e r t a i n  

s p e c i f i e d   d i s t a n c e .   Once  t he   t a p e   403  has   moved  o u t   of  t h e  

c a s e   402  by  t h a t   d i s t a n c e ,   an  i n t e r n a l   s p r i n g   ( n o t   s h o w n )  

comes  i n t o   p l a y   and  a p p l i e s   i n c r e a s i n g   f o r c e   in  o p p o s i t i o n  

to  t h e   f u r t h e r   o u t w a r d   m o t i o n   of  t h e   t a p e .   The  r e e l   c a s e  

402  i s   s e c u r e d   to   t h e   b a s e   f l o o r i n g   4 5 2 ,   and  t h e   r e m o t e   e n d  

of  t he   t a p e   403  by  a  f i t t i n g   404  to  t h e   p l a t f o r m   462  - -   o r  

v i c e   v e r s a ,   so  t h a t   t h e   i n t e r n a l   s p r i n g ,   o n c e   i t   comes  i n t o  

p l a y ,   o p p o s e s   e x t e n s i o n   of  t he   p l a t f o r m .   The  r e e l   4 0 2 ,  

t a p e   403 ,   and  f i t t i n g   404  a r e   o u t   of  t h e   p l a n e   of  o p e r a t i o n  

of  t he   s c i s s o r   l e g s   and  w h e e l s ,   so  t h a t   t h e r e   i s   n o  

i n t e r f e r e n c e   w i t h   t he   r e t r a c t i o n   of  t h e   s c i s s o r s   m e c h a n i s m .  

The  d i r e c t i o n   of  a c t i o n   h e r e   - -   p u l l i n g   the   b o t t o m  

and  t o p   of  t h e   s c i s s o r s   t o w a r d   e a c h   o t h e r ,   r a t h e r   t h a n  

p u l l i n g   t h e   t o p s   of  two  l e g s   of  t h e   s c i s s o r s   t o w a r d   e a c h  

o t h e r   - -   p r o d u c e s   an  o p p o s i t e l y   d i r e c t e d   m o t i o n   f rom  t h a t  

of  F i g .   6.  The  s p r i n g   r e e l   i s   u s e d   to   o p p o s e   and  c a n c e l  

the   l a r g e   o v e r f o r c e   a t   t he   t op   of  t h e   m e c h a n i c a l - a d v a n t a g e  

c u r v e   2  of  F i g .   4;  t h i s   l e a v e s   t h e   g a s   c y l i n d e r   to  o n l y  

g e n e r a l l y   b e a r   t he   w e i g h t   of  t he   p l a t f o r m ,   and  of  t h e  

a r t i c l e   on  t h e   p l a t f o r m ,   as  in  t h e   o t h e r   e m b o d i m e n t s  

a l r e a d y   d e s c r i b e d .   ( I t   w i l l   be  n o t e d   t h a t   a  s i m i l a r  

m e c h a n i s m   c o u l d   be  u s e d   b e t w e e n   t h e   b o s s   326  and  w h e e l   3 2 7  

of  F i g .   6,  in  p l a c e   of  t he   s p r i n g   91  and  g u i d e / l i m i t   rod  96  

t h e r e   s h o w n . )  

A n o t h e r   a p p r o a c h   to  m o d e r a t i n g   t h e   e x t r e m e  

v a r i a t i o n   of  m e c h a n i c a l   a d v a n t a g e   of  t h e   s c i s s o r s   l i n k a g e  

i s   r e p r e s e n t e d   by  F i g .   8.  C u r v e s   3  and  4  a r e   a n a l o g o u s   t o  



c u r v e s   1  and  2,  r e s p e c t i v e l y ,   of  F i g .   4  - -   b u t   t h e r e   a r e  

two  c h a n g e s ,   or  g r o u p s   of  c h a n g e s .   F i r s t ,   t h e   d i m e n s i o n s  

and  t h e i r   r a t i o s   h a v e   b e e n   c h a n g e d   s l i g h t l y .   The  l e g  

l e n g t h s ,   p a r t i c u l a r l y   t h e   s e g m e n t s   above   t h e   c e n t r a l   p i v o t s  

( s u c h   as  28  in  F i g s .   1  t h r o u g h   3 ) ,   a r e   s l i g h t l y   i n c r e a s e d .  

S e c o n d l y ,   t h e   r a n g e   of  o p e r a t i o n   as  to  t h e   s c i s s o r s   a n g l e  

i s   d e c r e a s e d :   t h e   m e c h a n i s m   g o e s   o n l y   to   f i f t y - f i v e  

d e g r e e s ,   r a t h e r   t h a n   s i x t y - f o u r   d e g r e e s .   T h i r d l y ,   t h e  

r a n g e   of  o p e r a t i o n   as  to   t h e   p l a t f o r m   h e i g h t   i s   s l i g h t l y  

d e c r e a s e d .   As  a  r e s u l t   of  t h e s e   v a r i o u s   c o m p r o m i s e s ,  

n e a r l y   t h e   same  p l a t f o r m   s t r o k e   i s   o b t a i n e d   b u t   t h e   v e r y  

s t e e p   u p p e r m o s t   p a r t   of  t h e   m e c h a n i c a l - a d v a n t a g e   c u r v e   i s  

c u t   o f f   - -   t h a t   i s ,   t h e   m e c h a n i s m   i s   n o t   u s e d   in  t h a t  

u n f a v o r a b l e   r e g i o n .  

C o n s e q u e n t l y ,   e v e n   t h o u g h   c u r v e s   3  and  4  a r e   v e r y  

s l i g h t l y   s t e e p e r   t h a n   c u r v e s   1  and  2,  r e s p e c t i v e l y ,   t h e  

o v e r a l l   v a r i a t i o n   of  m e c h a n i c a l   a d v a n t a g e   i s   m o r e  

a c c e p t a b l e .   The  t o t a l   v a r i a t i o n   f o r   c u r v e   4  ( F i g .   8 ) ,   t h e  

p r e f e r r e d   e m b o d i m e n t ,   i s   f rom  0 . 2 1   a t   s e v e n   d e g r e e s   to   0 . 4 4  

and  f i f t y - f i v e   d e g r e e s ;   and  t h e   p l a t f o r m   s t r o k e   i s   a b o u t  

2 1 . 7   i n c h e s ,   r e a s o n a b l y   c o m p a r a b l e   to   t h a t   f o r   c u r v e   2 

( F i g .   4 ) .   The  d y n a m i c   r a n g e   i s   n o w :  

w h i c h   i s   l o w e r   t h a n   t h e   2 .6   o b t a i n e d   p r e v i o u s l y   fo r   c u r v e  

2.  U s i n g   t h e s e   d i m e n s i o n s   and  o p e r a t i n g   r a n g e   fo r   t h e  

e m b o d i m e n t s   shown  in  F i g s .   5,  6  and  7  and  a l r e a d y  



d i s c u s s e d ,   even   s m o o t h e r   and  e a s i e r   o p e r a t i o n   can  b e  

o b t a i n e d   t h a n   w i t h   t he   d i m e n s i o n s   and  o p e r a t i n g   r a n g e  

a s s u m e d   e a r l i e r .  

The  a s s u m p t i o n s   u s e d   in  t h e   c a l c u l a t i o n s   shown  i n  

F i g .   8  a r e   t h a t   t h e   l e g   l e n g t h  d   i s   3 1 . 1 2 5   i n c h e s ,   t he   b a s e  

l e n g t h  c   i s   1 6 . 6 5   i n c h e s ,   and  t h e   f o r c i n g - p o i n t   r a d i u s   b  i s  

8 . 1 2 3   i n c h e s .   As  b e f o r e ,   t he   f o r c i n g - p o i n t   r a d i u s   b  i s  

r o u g h l y   a  q u a r t e r   t h e   l e g   l e n g t h   - -   r a t h e r   t h a n   n e a r l y   h a l f  

as  in  t h e   c l o s e s t   p r i o r   a r t .   The  f o r c i n g - p o i n t   o f f s e t  

a n g l e   B  i s   z e r o   in  c u r v e   3  ( as   in  c u r v e   1 ) ,   and  2 2 . 2  

d e g r e e s   in  c u r v e   4 .  

The  i n v e n t i o n   e n c o m p a s s e s   y e t   a n o t h e r   a r e a   o f  

i n n o v a t i o n   w h i c h   p r o d u c e s   o p e r a t i o n   f a r   s u p e r i o r   to  t h a t  

o b t a i n a b l e   w i t h   any  e m b o d i m e n t   y e t   d e s c r i b e d .   T h i s   a r e a   o f  

i n n o v a t i o n   l e a d s  t o   a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n  

w h i c h   i s   now  c o n s i d e r e d   the   p r e f e r r e d   o n e ,   b e c a u s e   t h e  

u p w a r d   f o r c e   on  t he   p l a t f o r m   i s   r e n d e r e d   v i r t u a l l y   c o n s t a n t  

- -   a l m o s t   i n d e p e n d e n t   of  s c i s s o r s   a n g l e   - -   o v e r   t he   e n t i r e  

o p e r a t i n g   r a n g e   of  t h e   m e c h a n i s m   as  d e f i n e d   by  c u r v e   4 

( F i g .   8 ) .   T h i s   means   t h a t   t he   o v e r f o r c e   ( i f   any)   p r o v i d e d  

a t   t h e   r e t r a c t e d   p o s i t i o n   i s   v e r y   n e a r l y   t h e   same  as  t h e  

o v e r f o r c e   ( i f   any)   p r o v i d e d   a t   t h e   e x t e n d e d   p o s i t i o n  

( f i f t y - f i v e   d e g r e e s ) .   F u r t h e r m o r e ,   t h i s   can   b e  

a c c o m p l i s h e d   w i t h o u t   p r o v i d i n g   a  s e p a r a t e   e q u a l i z i n g  

c y l i n d e r ,   s p r i n g ,   s p r i n g   r e e l ,   or  t h e   l i k e .  

The  key  to  t h i s   i n n o v a t i o n   r e s i d e s   in  the   k n o w n  

a v a i l a b l e   v a r i a n t s   or  m o d i f i c a t i o n s   of  s e a l e d   g a s  

c y l i n d e r s ,   and  p a r t i c u l a r l y   in  t h e   use   of   v a r i o u s   a m o u n t s  



of  o i l   f o r   d a m p i n g ,   and  f o r   p r o v i s i o n   of  a  c u s h i o n i n g  

e f f e c t   in  known  a p p l i c a t i o n s   s u c h   as  o f f i c e   c h a i r s ,  

p r e v i o u s l y   m e n t i o n e d .   By  a d d i n g   o i l   to  gas   c y l i n d e r s   a  

m a n u f a c t u r e r   c h a n g e s   n o t   o n l y   t he   d a m p i n g   b u t   a l s o   t h e  

c y l i n d e r   v o l u m e s   a v a i l a b l e   f o r   e x p a n s i o n   of  t h e   g a s ,   a t  

v a r i o u s   p i s t o n   p o s i t i o n s .   By  t h e   c l a s s i c a l   g a s   l a w s ,   t h e  

a d d i t i o n   of  o i l   t h e r e f o r e   c h a n g e s   t he   gas   p r e s s u r e   a t  

v a r i o u s   p i s t o n   p o s i t i o n s   - -   and  in  f a c t   t h e   r a t i o s   of  g a s  

p r e s s u r e s   f o r   r e s p e c t i v e   v a r i o u s   p i s t o n   p o s i t i o n s .  

The  r e s u l t   of   c h a n g i n g   t he   g a s - p r e s s u r e   r a t i o s  

c o r r e s p o n d i n g   to  v a r i o u s   p i s t o n   p o s i t i o n s   i s   in  t u r n   t o  

c h a n g e   t h e   f r a c t i o n a l   f o r c e   i n c r e m e n t   o b s e r v e d   a t   z e r o  

p i s t o n   e x t e n s i o n   r e l a t i v e   to   f u l l   p i s t o n   e x t e n s i o n .   F o r  

i n s t a n c e ,   when  t h e r e   i s   no  o i l   added   t h e  

f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i c   of  a  gas   c y l i n d e r   can  b e  

made  n e a r l y   f l a t   ( a s   in  c u r v e   5  of  F i g .   9)  - -   o r i g i n a l l y  

c o n s i d e r e d   p a r t i c u l a r l y   d e s i r a b l e ,   s i n c e   t h e  

f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i c   of  s p r i n g s   i s   t o o   s t e e p .  

By  a d d i n g   s e l e c t e d   q u a n t i t i e s   of  o i l ,   h o w e v e r ,   t h e  

c y l i n d e r   f o r c e   a t   z e r o   e x t e n s i o n   can  be  m a d e  - -   f o r   e x a m p l e  

- -   1 . 8 4   t i m e s   the   f o r c e   a t   f u l l   e x t e n s i o n   ( c u r v e   6  of  F i g .  

9 ) ,   or  can  be  made  2 . 0 7   t i m e s   t h e   f o r c e   a t   f u l l   e x t e n s i o n  

( c u r v e   7  of  F i g .   9 ) ,   e t c .   I t   i s   no t   w i t h i n   t h e   s c o p e   o f  

t h i s   d o c u m e n t   to  d e s c r i b e   how  t h i s   i s   to  be  d o n e ,   and  i t   i s  

no t   n e c e s s a r y   to  o f f e r   s u c h   a  d e s c r i p t i o n   h e r e   s i n c e   i t   i s  

w i t h i n   t he   e s t a b l i s h e d   m a n u f a c t u r i n g   c a p a b i l i t i e s   of  a  

g a s - c y l i n d e r   m a n u f a c t u r e r   to   p r o v i d e   c y l i n d e r s   in  w h i c h   t h e  

f o r c e   f u n c t i o n   v a r i e s   in  t h e   g e n e r a l   way  i n d i c a t e d   and  h a s  



an  o v e r a l l   f o r c e   v a r i a t i o n   to  be  s p e c i f i e d   by  t he   b u y e r .  

The  i d e a l i z e d   f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i c   o f  

t h e s e   c y l i n d e r s ,   c u s t o m i z e d   to   t h e   a p p l i c a t i o n   a t   h a n d ,   i s  

e s s e n t i a l l y   a  s t r a i g h t   l i n e   when  p l o t t e d   a g a i n s t   p i s t o n  

e x t e n s i o n .   When  p l o t t e d   a g a i n s t   s c i s s o r s   a n g l e  a s   in  F i g .  

9,  e a c h   c h a r a c t e r i s t i c   c u r v e   a p p e a r s   as  two  v e r y   n e a r l y  

s t r a i g h t   s e g m e n t s   c o n n e c t e d   by  a  r a t h e r   a b r u p t   i n f l e c t i o n  

p o i n t ,   as  can  be  s e e n   by  c a r e f u l   e x a m i n a t i o n   of  e a c h   o f  

c u r v e s   6  and  7 .  

C u r v e s   6  and  7  a r e   a n g l e d   o r  s l a n t e d   in  t h e  

o p p o s i t e   d i r e c t i o n   f rom  c u r v e   4,  i n d i c a t i n g   t h a t   f o r   t h e  

g e o m e t r y   of  F i g s .   1  t h r o u g h   3  t h e   c y l i n d e r   f o r c e   i s   l o w e r  

a t   l a r g e   s c i s s o r s   a n g l e s ,   w h e r e a s   t he   s c i s s o r s   m e c h a n i c a l  

a d v a n t a g e   i s   h i g h e r   a t   l a r g e   s c i s s o r s   a n g l e s .   When  t h e s e  

two  c h a r a c t e r i s t i c   c u r v e s   ( t h a t   i s ,   c u r v e s   6  and  4,  o r  

c u r v e s   7  and  4)  a r e   m u l t i p l i e d   t o g e t h e r   - -   as  i s   t h e   c a s e  

when  a  c y l i n d e r   whose   c h a r a c t e r i s t i c   r e s e m b l e s   t h o s e   i n  

F i g .   9  i s   u s e d   to  d r i v e   a  s c i s s o r s   whose   c h a r a c t e r i s t i c  

a p p r o a c h e s   c u r v e   4  - -   t h e s e   o p p o s i n g   s l a n t s   t e n d   to  c a n c e l  

e a c h   o t h e r   o u t .  

F i g .   9  i s   p r e s e n t e d   as  " r e l a t i v e "   c y l i n d e r   f o r c e ,  

t h e   r e f e r e n c e   1 .0   v a l u e   b e i n g   the   v a l u e   a t   f u l l   c y l i n d e r  

e x t e n s i o n .   T h i s   v a l u e   i s   in  f a c t   u s u a l l y   t h e   n o m i n a l   f o r c e  

v a l u e   a s s i g n e d   to  a  gas   c y l i n d e r .   Thus  t h e   f o r c e   v a l u e s   a t  

p o s i t i o n s   l e f t w a r d   f rom  the   n o m i n a l   v a l u e   r e p r e s e n t  

m u l t i p l i e r s   to   be  a p p l i e d   to  t h e   n o m i n a l   f o r c e   s t a t e d   b y  

t he   m a n u f a c t u r e r   f o r   t h e   c y l i n d e r .   When  t h e s e   r e l a t i v e  

f o r c e   v a l u e s   a r e   m u l t i p l i e d   by  t he   m e c h a n i c a l - a d v a n t a g e  



v a l u e s   a t   c o r r e s p o n d i n g   s c i s s o r s   a n g l e s ,   t h e   r e s u l t   may  b e  

c a l l e d   r e l a t i v e   p l a t f o r m   f o r c e :   i t   i s   t h e   upward   f o r c e   o n  

t h e   p l a t f o r m   pe r   u n i t   n o m i n a l   c y l i n d e r   f o r c e .  

For  e x a m p l e ,   i f   a  c y l i n d e r   has   a  n o m i n a l   f o r c e  

v a l u e   of  500  p o u n d s ,   i t s   f o r c e   a t   f u l l   e x t e n s i o n   ( p i s t o n  

a l l   t he   way  o u t )   i s   500  p o u n d s .   In  t h e   m e c h a n i s m   of  t h e  

p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ,   t h e   p i s t o n  

is   a t   f u l l   e x t e n s i o n   a t   s c i s s o r s   a n g l e   of  f i f t y - f i v e  

d e g r e e s ,   w h e r e   t h e   s c i s s o r s   m e c h a n i s m   has   a  m e c h a n i c a l  

a d v a n t a g e   of  0 . 4 4   ( c u r v e   4,  F i g .   8 ) ;   c o n s e q u e n t l y   t h e  

u p w a r d   p l a t f o r m   f o r c e   i s   0 .44   t i m e s   500  p o u n d s ,  o r   2 2 0  

p o u n d s .   In  t e r m s   of  r e l a t i v e   p l a t f o r m   f o r c e ,   t h e   s y s t e m  

o f f e r s   a  v a l u e   of  1 .0   x  0 . 4 4  =   0 . 4 4 .  

The  same  c y l i n d e r   s u p p l i e s   f o r c e   a t   z e r o   e x t e n s i o n  

( p i s t o n   a l l   t he   way  i n ) ,   a s s u m i n g   c u r v e   7,  of  2 . 0 7   t i m e s  

500  p o u n d s ,   or  1 , 0 3 5   p o u n d s ;   h e r e ,   h o w e v e r ,   t he   m e c h a n i c a l  

a d v a n t a g e   is   o n l y   0 . 2 1 ,   so  the   f o r c e   a p p l i e d   i s   0 . 21   t i m e s  

1 , 0 3 5   p o u n d s ,   or  217  p o u n d s   - -   o n l y   t h r e e   p o u n d s   d i f f e r e n t  

f rom  the   v a l u e   a t   f u l l   e x t e n s i o n !  

In  t e r m s   of  r e l a t i v e   p l a t f o r m   f o r c e ,   t h e   v a l u e   i s  

2 . 0 7   x  0 .21   =  0 . 4 3 ,   e x t r e m e l y   c l o s e   to   t h e   r e l a t i v e   f o r c e  

v a l u e   of  0 . 4 4   f o u n d   a b o v e   a t   f u l l   e x t e n s i o n .  

By  j u d i c i o u s   c h o i c e   of  p a r a m e t e r s   t h e   o v e r a l l   f o r c e  

c h a r a c t e r i s t i c   a t   t h e   p l a t f o r m   can  be  made  p r a c t i c a l l y  

f l a t .   F i g .   10  shows   s e v e r a l   d i f f e r e n t  

r e l a t i v e - p l a t f o r m - f o r c e   c h a r a c t e r i s t i c   c u r v e s   t h a t   r e s u l t  

f rom  c o m b i n i n g   c u r v e   4  ( F i g .   8)  w i t h   d i f f e r e n t  

r e l a t i v e - c y l i n d e r - f o r c e   c u r v e s .   C u r v e   8  r e s u l t s   f rom  u s i n g  



a  r e l a t i v e - c y l i n d e r - f o r c e   c h a r a c t e r i s t i c   t h a t   i s   n o t   s h o w n  

in  F i g .   9,  s i n c e   i t   is   n o t   p r e f e r r e d ,   bu t   t h a t   i s  

r e l a t i v e l y   c o m m o n p l a c e   f o r   o t h e r   g a s - c y l i n d e r  

a p p l i c a t i o n s .   I t s   v a l u e   a t   z e r o   e x t e n s i o n   i s   a b o u t   1 . 5 1 .  

C u r v e   8  r i s e s   f rom  a b o u t   0 .3   to   a b o u t   0 . 4 4   - -   r e a l l y   a  

r e m a r k a b l e   i m p r o v e m e n t   o v e r   t h e   o t h e r   s y s t e m s   a l r e a d y  

a n a l y z e d   and  d e s c r i b e d   a b o v e ,   b u t   o n l y   a  s t a r t   in   t e r m s   o f  

t h e   p o t e n t i a l   of  t h i s   a r e a   of  i n n o v a t i o n .  

C u r v e   9  of  F i g .   10  r e s u l t s   f rom  c o m b i n i n g   c u r v e   4 

( F i g .   8)  w i t h   c u r v e   6  ( F i g .   9 ) .   T h i s   c o m b i n a t i o n  

c h a r a c t e r i s t i c   i s   a  v e r y   s h a l l o w   c u r v e ,   v a r y i n g   o n l y   f r o m  

0 . 3 7 5   to  0 . 4 4   over   t he   e n t i r e   r a n g e   of  o p e r a t i o n   f rom  s e v e n  

to  f i f t y - f i v e   d e g r e e s .   Thus   i f   t h e   gas   c h a r g e   in  t h e  

c y l i n d e r - w e r e   c h o s e n   to   g e n e r a l l y   b e a r   a  1 5 0 - p o u n d   w e i g h t  

a t   t h e   p l a t f o r m   w i t h   t h e   s c i s s o r s   r e t r a c t e d ,   t h e   t o t a l  

u p w a r d   f o r c e   w i t h   the   s c i s s o r s   e x t e n d e d   wou ld   be  o n l y :  

an  o v e r f o r c e   of  o n l y   t w e n t y - s i x   p o u n d s .  

Most   or  a t   l e a s t   many  u s e r s   wou ld   be  a b l e   to   l e a n  

on  t h e   p l a t f o r m   w i t h   s u f f i c i e n t   f o r c e   to  l o w e r   a  w e i g h t  

t w i c e   as  h e a v y   as  the   one  u n d e r   d i s c u s s i o n   - -   t h a t   i s ,   a  

3 0 0 - p o u n d   c o m b i n e d   p l a t f o r m   w e i g h t   and  p a y w e i g h t   - -   u s i n g  

t he   s y s t e m   now  b e i n g   d e s c r i b e d .  

I t   would   a p p e a r   t h a t   t h e   l e f t   end  of  t h e   o v e r a l l  

r e l a t i v e - p l a t f o r m - f o r c e   c u r v e   c o u l d   be  r a i s e d   e v e n   f u r t h e r  

and  t h e   b e h a v i o r   of  the   s y s t e m   t h e r e b y   made  e v e n   m o r e  



d e s i r a b l e   by  u s i n g   an  e v e n   s t e e p e r   c y l i n d e r   f u n c t i o n   s u c h  

as  t h a t   of  c u r v e   7  in   F i g .   9.  T h i s   c o m b i n a t i o n ,   a s  

p r e v i o u s l y   s h o w n ,   p r o d u c e s   p l a t f o r m   f o r c e s   o n l y   t h r e e  

p o u n d s   a p a r t   a t   t h e   t o p   and  b o t t o m   of  t h e   o p e r a t i n g   r a n g e ,  

f o r   a  1 5 0 - p o u n d   l o a d .  

C a l c u l a t i o n s   s u g g e s t ,   h o w e v e r ,   t h a t   a  p e c u l i a r  

p h e n o m e n o n   may  o c c u r   when  t h i s   is   d o n e :   t h e   r e s u l t s   a r e  

p l o t t e d   as  c u r v e   11  in   F i g .   10.  T h i s   c o n f i g u r a t i o n   h a s   n o t  

b e e n   t e s t e d ,   and  i t   may  be  t h a t   t h e   c o n c e r n s   or  l i m i t a t i o n s  

d i s c u s s e d   b e l o w   do  n o t   m a t e r i a l i z e .   I n d e e d ,   a s  

a n t i c i p a t e d ,   t he   l e f t   end  of  t he   o v e r a l l   p l a t f o r m - f o r c e  

f u n c t i o n   moves   e v e n   c l o s e r   to  t he   r i g h t   end  in  r e l a t i v e  

f o r c e   v a l u e :   t h e   r e l a t i v e   f o r c e   a t   f u l l - r e t r a c t e d   p o s i t i o n  

of  t h e   s c i s s o r s   i s   0 . 4 3 ,   and  a t   t he   e x t e n d e d   p o s i t i o n  

( f i f t y - f i v e   d e g r e e s )   i s   0 . 4 4 .   I t   i s   p l a i n l y   p o s s i b l e   t o  

e x a c t l y   e q u a l i z e   t h e   two ,   s h o u l d   t h a t   be  d e s i r e d .  

The  c u r v e   a t   i n t e r m e d i a t e   s c i s s o r s   a n g l e s ,   h o w e v e r ,  

is   bowed  q u i t e   n o t i c e a b l y   upward   as  i n d i c a t e d   by  c u r v e   1 1  

( F i g .   1 0 ) .   The  maximum  r e l a t i v e   f o r c e   i s   s l i g h t l y   a b o v e  

0 . 4 7 .   The  c o r r e s p o n d i n g   o v e r f o r c e   i s   n o t   v e r y   l a r g e   - -  

o n l y   a b o u t   s i x   p o u n d s   f o r   a  1 5 0 - p o u n d   c o m b i n e d   w e i g h t   - -  

b u t   t h e   " f e e l "   as  e x p e r i e n c e d   by  a  u s e r   a t t e m p t i n g   to  p u s h  

t h e   l i f t   down  m i g h t   be  q u i t e   d i f f e r e n t   f rom  t h a t  

c o r r e s p o n d i n g   to  c u r v e   9.  In  p a r t i c u l a r ,   t h e   u s e r   m i g h t  

n o t i c e   an  i n c r e a s e   in  t h e   r e s i s t a n c e   to   l o w e r i n g   t h e   l i f t  

as  he  moved  the   p l a t f o r m   d o w n w a r d ;   t h i s   i n c r e a s e   w o u l d  

c o n t i n u e   a l l   t he   way  f rom  s c i s s o r s   a n g l e   of   f i f t y - f i v e  

d e g r e e s   down  to  a b o u t   t w e n t y - f i v e   or  t h i r t y   d e g r e e s .   T h e  



r e s i s t a n c e   would   t h e n   f i n a l l y   l e v e l   o f f   and  d e c r e a s e .  

From  a  h u m a n - e n g i n e e r i n g   s t a n d p o i n t   t h i s   g r a d u a l  

i n c r e a s e   of  r e s i s t a n c e   w i t h   downward   p r o g r e s s   of  t h e   l i f t  

m i g h t   be  s l i g h t l y   a n n o y i n g .   P o s s i b l y   i t   c o u l d   be  made  l e s s  

n o t i c e a b l e   by  i n c r e a s i n g   t h e   t o t a l   of  t h e   r e q u i r e d   d o w n w a r d  

f o r c e ,   b u t   t h i s   s i m p l y   d i s c a r d s   t he   a d v a n t a g e   o f f e r e d   b y  

t h e   f o r c e   c h a r a c t e r i s t i c .   A c c o r d i n g l y   i t   may  be  p r e f e r a b l e  

to  aim  f o r   a  c u r v e   s u c h   as  c u r v e   10  ( F i g .   1 0 ) ,   w h i c h  

r e s u l t s   f rom  a  c y l i n d e r - f o r c e   c u r v e   i n t e r m e d i a t e   to   c u r v e s  

6  and  7  ( F i g .   9 ) .  

A  c y l i n d e r - f o r c e   c u r v e   r i s i n g   to  a  r e l a t i v e  

c y l i n d e r   f o r c e   of  a b o u t   1 . 9 5   a t   z e r o   e x t e n s i o n   ( s c i s s o r s  

a n g l e   s e v e n   d e g r e e s ) ,   c o m b i n e d   w i t h   t h e  

m e c h a n i c a l - a d v a n t a g e   c u r v e   4  ( F i g .   8 ) ,   w o u l d   p r o d u c e   c u r v e  

10  ( F i g .   1 0 ) .   The  u p w a r d   bow  of  c u r v e   10  i s   e x t r e m e l y  

s l i g h t ,   n o t   r e a c h i n g   e v e n   to  0 . 4 5 ,   and  t h e   z e r o - e x t e n s i o n  

end  ( a t   s e v e n   d e g r e e s )   i s   a t   0 . 4 0 .   The  o v e r f o r c e   would   b e  

d e f i n i t e l y   l a r g e r   ( n i n e t e e n   p o u n d s   f o r   a  1 5 0 - p o u n d   w e i g h t )  

a t   t h e   t h i r t y - d e g r e e   mark  t h a n   f o r   c u r v e   11,   b u t   t h e  

r e s u l t i n g   i n c r e a s e   of  r e s i s t a n c e   w i t h   d o w n w a r d   p r o g r e s s  

wou ld   a l m o s t   s u r e l y   be  i m p e r c e p t i b l e .  

C u r v e   9  a p p e a r s   to   be  v e r y   n e a r l y   t h e   s h a l l o w e s t  

c u r v e   a v a i l a b l e   w h i c h   d o e s   n o t   bow  upward   a t   i n t e r m e d i a t e  

a n g l e s .  

As  to  t he   a p p e a r a n c e   of  t he   a p p a r a t u s   t h a t   i s   to  b e  

made  a c c o r d i n g   to  t h i s   p r e f e r r e d   e m b o d i m e n t ,   F i g s .   1 

t h r o u g h   3  i l l u s t r a t e   i t   as  w e l l   as  t h e   b a s i c   e m b o d i m e n t   o f  

t h e   i n v e n t i o n ,   s i n c e   t he   c y l i n d e r   t h a t   has   b e e n   c u s t o m  



p r e s s u r e d   and  c u s t o m   o i l - f i l l e d   a p p e a r s   e x t e r n a l l y   j u s t   a s  

a  c y l i n d e r   t h a t  h a s   n o t   b e e n   so  t r e a t e d .   T h e r e   a r e   s o m e  

d i f f e r e n c e s   i n t e r n a l l y .   For  e x a m p l e ,   t h e   i n t e r n a l  

o i l - f l o w - r e s i s t a n c e   a p e r t u r e s   a r e   a d v a n t a g e o u s l y   m a d e  

l a r g e r   - -   so  t h a t   t h e   i n c r e a s e d   o i l   v o l u m e   d o e s   n o t   r e s u l t  

in   e x c e s s i v e   s p e e d   d a m p i n g .   ( I t   w i l l   be  r e c a l l e d   t h a t   t h e  

c o n v e n t i o n a l   p r i m a r y   p u r p o s e   of  a d d i n g   o i l   i s   to   i n c r e a s e  

t h e   d a m p i n g . )  

As  p r e v i o u s l y   i n d i c a t e d   t h e   a n a l y s e s   p r e s e n t e d  

a b o v e   a r e   b a s e d   upon  c a l c u l a t i o n s .   The  p r e s e n t a t i o n   h a s  

b e e n   made  in  t h i s   way  s i m p l y   b e c a u s e ,   and  o n l y   b e c a u s e ,   t h e  

i n v e n t i o n   i s   p a r t i c u l a r l y   a m e n a b l e   to  e x p l a n a t o r y  

p r e s e n t a t i o n ,   l e a d i n g   to   a  r e l a t i v e l y   d e e p   l e v e l   o f  

u n d e r s t a n d i n g ,   in  t h i s   way.   The  i n v e n t i o n   was  n o t   m a d e ,  

h o w e v e r ,   by  d o i n g   c a l c u l a t i o n s   - -   t h e   c a l c u l a t i o n s   w e r e  

d o n e   s u b s e q u e n t l y   - -   and  t h e   i n v e n t i o n   i s   n o t   to   be  l i m i t e d  

in  any  way  by  any  of  t h e   f o r e g o i n g   n u m e r i c a l   or  g r a p h i c  

p r e s e n t a t i o n s .  

F u r t h e r m o r e ,   d e v i c e s   made  in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n   s h o u l d   n o t   be  e x p e c t e d   to  p e r f o r m   in  c l o s e  

a d h e r e n c e   to  t h e s e   p r e s e n t a t i o n s .   Many  d e p a r t u r e s   f rom  t h e  

t h e o r e t i c a l   may  be  e x p e c t e d   to   a r i s e   f rom  g e o m e t r i c  

i m p e r f e c t i o n s ,   f rom  f r i c t i o n ,   " s t i c t i o n , "   and  o t h e r   s o u r c e s  

of  h y s t e r e s i s   in  t h e   m e c h a n i s m .   The  c a l c u l a t i o n s   do  n o t  

a c c o u n t   f o r   t he   e f f e c t i v e   w e i g h t   of  t he   s c i s s o r s   l e g s   a n d  

b r i d g e ,   and  t h e y   do  n o t   a c c o u n t   f o r   d e p a r t u r e s   of  t h e  

c y l i n d e r   f o r c e   c h a r a c t e r i s t i c   f rom  t he   i d e a l i z e d   f u n c t i o n s  

d e s c r i b e d .  



For  e x a m p l e ,   an  e n e r g y - r e c y c l i n g   s c i s s o r s   l i f t   h a s  

been   c o n s t r u c t e d   a c c o r d i n g   to   t he   s p e c i f i c a t i o n s   t h a t   w e r e  

a s s u m e d   in  d e r i v i n g   c u r v e   9  ( F i g .   1 0 ) .   T h i s   p r o t o t y p e   h a s  

been  s u b j e c t e d   to   v e r y   r o u g h   m e a s u r e m e n t s ,   u s i n g   i n f o r m a l  

m e t h o d s   and  r e l a t i v e l y   e l e m e n t a r y   m e a s u r i n g   e q u i p m e n t ,   a n d  

y i e l d i n g   t h e   raw  d a t a   shown  p l o t t e d   in  F i g .   1 1 .  

In  t h a t   f i g u r e ,   c u r v e   12  r e p r e s e n t s   m e a s u r e m e n t s  

made  w h i l e   m o v i n g   d o w n w a r d   - -   t h a t   i s   to   s a y ,   by  u s i n g   a  

p a y w e i g h t   t h a t   i s   e x c e e d e d   by  t h e   u p w a r d   p l a t f o r m   f o r c e   a t  

a l l   p o s i t i o n s   of   t h e   s c i s s o r s ,   and  by  a p p l y i n g   d o w n w a r d  

f o r c e   to   a  s c a l e   p l a c e d   a t o p   t h e   p a y w e i g h t   and  r e c o r d i n g  

the   s c a l e   i n d i c a t i o n   a t   v a r i o u s   p o i n t s   in   t h e   d o w n w a r d  

p r o g r e s s .   C u r v e   13  r e p r e s e n t s   s i m i l a r   m e a s u r e m e n t s   m a d e  

w h i l e   m o v i n g   u p w a r d   - -   t h a t   i s   to   s a y ,   by  u s i n g   a  p a y w e i g h t  

t h a t   e x c e e d s   t h e   u p w a r d   p l a t f o r m   f o r c e ,   and  by  a p p l y i n g  

upward   f o r c e   v i a   a  s p r i n g   s c a l e   to  t h e   p l a t f o r m   a n d  

o b s e r v i n g   t h e   s c a l e   r e a d i n g   a t   v a r i o u s   p o i n t s   in  t h e   u p w a r d  

p r o g r e s s .  

The  c u r v e s   s u g g e s t   a  c o n s i d e r a b l e   a m o u n t   o f  

h y s t e r e s i s ,   and  t h e i r   s h a p e s   do  n o t   c l o s e l y   c o n f o r m   t o  

t h o s e   in   F i g .   10  g e n e r a l l y   - -   or  to   c u r v e   9  in  p a r t i c u l a r .  

In  f a c t   c u r v e s   12  and  13  a r e   c o n c a v e   u p w a r d   w h e r e a s   c u r v e   9 

i s ,   i f   a n y t h i n g ,   c o n c a v e   d o w n w a r d .   N e v e r t h e l e s s   c u r v e s   1 2  

and  13,  and  e s p e c i a l l y   c u r v e   13,  a r e   s t r i k i n g l y   s i m i l a r   t o  

c u r v e   9  in  t h a t   (1)  b o t h   a r e   v e r y   g e n e r a l l y   f l a t   and  ( 2 )  

b o t h   v a r y   b e t w e e n   a b o u t   0 . 3 8   and  v a l u e s   s l i g h t l y   a b o v e   0 . 4  

- -   n a m e l y ,   0 . 4 1   f o r   c u r v e   13,  and  0 . 4 4   f o r   c u r v e   9 .  

In  v i e w   of   t he   u l t i m a t e l y   p r a c t i c a l   o b j e c t   of   t h e  



i n v e n t i o n   and  t h e   many  s o u r c e s   of  d i s c r e p a n c y   e n u m e r a t e d  

a b o v e ,   t h e   a g r e e m e n t   w i t h   t he   a n a l y t i c a l   v a l u e s   s e e m s   v e r y  

s a t i s f a c t o r y .   M o r e o v e r ,   t h e   p e r f o r m a n c e   of  t h e   p r o t o t y p e  

m e n t i o n e d ,   and  o t h e r   p r o t o t y p e s   t h a t   h a v e   a l s o   b e e n   m a d e  

and  p u t   i n t o   u s e ,   c o m p l e t e l y   s a t i s f i e s   a l l   t he   o b j e c t i v e s  

d e s c r i b e d   in  t h e   i n t r o d u c t o r y   p a r t s   of   t h i s   d o c u m e n t .  

Bo th   of  t h e   c u r v e s   in  F i g .   11 ,   as  w e l l   as  a l l   o f  

t he   c u r v e s   in  F i g .   10,   r e p r e s e n t   p e r f o r m a n c e   e x c e e d i n g   a n y  

of  t he   p r e v i o u s l y   d i s c u s s e d   e m b o d i m e n t s ,   by  v i r t u e   of   t h e  

s m a l l e r   f o r c e   v a r i a t i o n s   - -   and  a l s o   by  v i r t u e   of  t h e  

s i m p l i c i t y   of  t he   m e c h a n i c a l   s y s t e m .   A  s i n g l e  

s c i s s o r s - l i f t   m e c h a n i s m   can  be  made  to   s e r v e   a  v e r y   w i d e  

r a n g e   of  p a y w e i g h t s ,   and  i n v o l v e s   o n l y   one  c o m p o n e n t   t h a t  

v a r i e s   f rom  one  p a y w e i g h t   to  a n o t h e r   - -   n a m e l y ,   t h e  

c u s t o m - p r e s s u r e d   and  c u s t o m - o i l - f i l l e d   gas   c y l i n d e r .  

I n s t a l l a t i o n   of   t h a t   one  c o m p o n e n t   i s   a  m a t t e r   of  a  

m i n u t e ' s   w o r k .   Hence   w a r e h o u s i n g   and  o t h e r   m a n u f a c t u r i n g  

c o s t s   can  be  k e p t   to  an  a b s o l u t e   m i n i m u m ,   and  l a b o r   c o s t s ,  

i n c l u d i n g   t h o s e   a t   f i n a l   a s s e m b l y ,   a r e   m i n i m a l .  

As  can   how  be  s e e n ,   a l l   of   t h e   e m b o d i m e n t s   of   t h e  

i n v e n t i o n   p r o v i d e   f a s t e r ,   s m o o t h e r   and  q u i e t e r   o p e r a t i o n  

t h a n   p r e v i o u s   u n i t s   t h a t   a r e   p o w e r e d   up  by  h y d r a u l i c ,  

p n e u m a t i c   or  e l e c t r i c a l   s y s t e m s .   The  s e v e r a l   e m b o d i m e n t s  

of  t he   i n v e n t i o n   a r e   a l s o   l i g h t e r   and  s i m p l e r   to  s h i p   a n d  

to  m a i n t a i n :   t h e r e   i s   o n l y   one  p a r t   t h a t   i s   s i g n i f i c a n t l y  

s u b j e c t   to  f a i l u r e ,   and  t h a t   p a r t   i s   q u i t e   i n e x p e n s i v e   a n d  

has   a  n o r m a l   r e p l a c e m e n t   s c h e d u l e   t h a t   r u n s   in  t e r m s   o f  

y e a r s   a t   t h e   l e a s t .  



The  o n l y   s i g n i f i c a n t   c o m p r o m i s e   made  in  d e v e l o p i n g  

t h e   p r e f e r r e d   e m b o d i m e n t   d e s c r i b e d   was ,   as  w i l l   b e  

r e c a l l e d ,   in  t he   l e n g t h   of   t h e   p l a t f o r m   s t r o k e .   A m p l e  

s t r o k e ,   h o w e v e r ,   can   be  o b t a i n e d   as  a  v a r i a n t   e m b o d i m e n t   o f  

t h e `  m o s t   h i g h l y   p r e f e r r e d  e m b o d i m e n t   d e s c r i b e d   a b o v e   ( o r  

any  of  t h e   o t h e r   i m p o r t a n t   e m b o d i m e n t s ) ,   by  u s i n g   a  

t w o - s t a g e   s c i s s o r s ,   as   shown  in  F i g .   12.  The  c y l i n d e r   5 7 1  

s h o w n  h e r e   may  be  c u s t o m   p r e s s u r e d   and  c u s t o m   o i l - f i l l e d   a s  

a l r e a d y   d e s c r i b e d   (or   o t h e r   e q u a l i z i n g / c o m p e n s a t i n g   m e a n s  

may  be  u s e d   i n s t e a d ) .  

Yet   a n o t h e r   e m b o d i m e n t   of  my  i n v e n t i o n   e n c o m p a s s e s  

h a v i n g   c u s t o m - m a d e   a  s e a l e d   gas   c y l i n d e r   whose   d i m e n s i o n s  

- -   b o t h   on  an  a b s o l u t e   and  on  a  r e l a t i v e   b a s i s   - -   p r o v i d e  

p r e c i s e l y   t he   c y l i n d e r   f o r c e - v e r s u s - t r a v e l   c h a r a c t e r i s t i - c  

t h a t   is   r e q u i r e d   f o r   a  p a r t i c u l a r   h i g h - m a n u f a c t u r i n g - v o l u m e  

a p p l i c a t i o n ,   w i t h o u t   a d d i t i o n   of  o i l   o t h e r   t h a n   w h a t   i s  

r e q u i r e d   f o r   s e a l i n g   and  l u b r i c a t i o n .  

The  i n v e n t i o n   i s   n o t   l i m i t e d   to  t h e   u s e   of  s e a l e d  

g a s   c y l i n d e r s   as  e n e r g y - s t o r i n g   m e a n s .   B a s e d   upon   t h e  

e x t e n s i v e   u n d e r s t a n d i n g   of   t h e   i n v e n t i o n   t h a t   h a s   b e e n  

g a i n e d   t h r o u g h   w o r k i n g   w i t h   g a s   c y l i n d e r s ,   and  w h i c h   h a s  

b e e n   p r e s e n t e d   a b o v e ,   i t   i s   b e l i e v e d   t h a t   f o r   s o m e  

a p p l i c a t i o n s   t he   p r i n c i p l e s   of   t he   i n v e n t i o n   can   b e  

s u c c e s s f u l l y   a p p l i e d   u s i n g   s p r i n g s   or  o t h e r   e n e r g y - s t o r a g e  

means   i n s t e a d   of  g a s   c y l i n d e r s .   For  i n s t a n c e ,   t h e   use   o f  

p l u r a l ,   p a r a l l e l   s p r i n g s   t h a t   come  i n t o   p l a y   a t   r e s p e c t i v e  

d i f f e r e n t   r e g i o n s   of  t h e   o p e r a t i n g   r a n g e   of   t h e   s c i s s o r s   - -  

s i m i l a r   to  t he   p a r a l l e l - c y l i n d e r   e m b o d i m e n t   d e s c r i b e d   a b o v e  



- -   w o u l d   a p p e a r   to   make  p o s s i b l e   o t h e r   e m b o d i m e n t s   of  t h e  

i n v e n t i o n   h a v i n g   some  of   t h e   a d v a n t a g e s   of  t h e  

a l r e a d y - d e t a i l e d   e m b o d i m e n t s .  



1.  In  c o m b i n a t i o n ,   f o r   use   in  r e p e t i t i v e l y  

r a i s i n g   and  l o w e r i n g   an  a r t i c l e ,  

a  s c i s s o r s   m e c h a n i s m ,   a r r a n g e d   f o r  

s u b s t a n t i a l l y   v e r t i c a l   e x t e n s i o n   to   s u p p o r t   s u c h  

a r t i c l e ,   t h a t   i n c l u d e s :  

a  b a s e   a d a p t e d   to  r e s t   upon  a  s u p p o r t  

s u r f a c e ,  

a  p l a t f o r m   a d a p t e d   to   s u p p o r t   s u c h  

a r t i c l e   and  to  b e a r   t he   w e i g h t   t h e r e o f ,   a n d  

a  s c i s s o r s - t y p e   l i n k a g e   i n t e r c o n n e c t i n g  

t h e   b a s e   and  t h e   p l a t f o r m ,   and  a d a p t e d   t o  

e x e r t   upward   f o r c e   upon  and  t h e r e b y   t o  

s u p p o r t   t h e   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n ,   and  to  m a i n t a i n   t h e   p l a t f o r m  

s u b s t a n t i a l l y   h o r i z o n t a l   r e g a r d l e s s   of  t h e  



h e i g h t   of  t h e   p l a t f o r m   above   t he   b a s e ,   w i t h i n  

t h e   o p e r a t i n g   r a n g e   of  t he   m e c h a n i s m ;  

m e c h a n i c a l   e n e r g y - s t o r a g e   means   s e c u r e d   t o  

t h e   s c i s s o r s   m e c h a n i s m ;   a n d  

m e a n s   f o r   r e p e t i t i v e l y   r e c e i v i n g   e n e r g y  

d e r i v e d   f rom  r e t r a c t i o n   of  t he   s c i s s o r s   m e c h a n i s m  

and  l o w e r i n g   of  s u c h   a r t i c l e   o v e r   t he   e n t i r e  

o p e r a t i n g   r a n g e   of  t he   m e c h a n i s m ,   and  f o r   s t o r i n g  

t h i s   e n e r g y   in  t he   e n e r g y - s t o r a g e   m e a n s ;   and  f o r  

r e p e t i t i v e l y   a p p l y i n g   e n e r g y   from  t h e  

e n e r g y - s t o r a g e   means   to  e x t e n d   the   m e c h a n i s m   to   i t s  

maximum  e x t e n s i o n   w i t h i n   t he   o p e r a t i n g   r a n g e   a n d ,  

t h r o u g h   t h e   s c i s s o r s   m e c h a n i s m ,   to  s u b s t a n t i a l l y  

b e a r   t he   c o m b i n e d   w e i g h t   of  t he   p l a t f o r m   and  s u c h  

a r t i c l e   on  t he   p l a t f o r m   f o r   the   r a i s i n g   of   t h e  

p l a t f o r m   and  s u c h   a r t i c l e .  



2.  The  c o m b i n a t i o n   of  p a r t   1  w h e r e i n :  

t he   s c i s s o r s   m e c h a n i s m   has   a  

m e c h a n i c a l - a d v a n t a g e   f u n c t i o n   w h i c h   g i v e s   t h e  

e n e r g y - s t o r a g e   means  a  r a n g e   of  v a l u e s   o f  

m e c h a n i c a l   a d v a n t a g e ,   r e l a t i v e   to  t h e   w e i g h t   o f  

s u c h   a r t i c l e   on  the   p l a t f o r m ,   w h i c h   v a r i e s   s t r o n g l y  

o v e r   t h e  o p e r a t i n g   r a n g e   of  t h e   s c i s s o r s   m e c h a n i s m ;  

a n d  

t h e   c o m b i n a t i o n   a l s o   c o m p r i s e s   means   f o r   a t  

l e a s t   p a r t l y   c o m p e n s a t i n g   f o r   t h e   v a r i a t i o n   o f  

m e c h a n i c a l   a d v a n t a g e ,   so  t h a t   t h e   u p w a r d   f o r c e  

e x e r t e d   upon  the   p l a t f o r m   by  t h e   e n e r g y - s t o r a g e  

m e a n s ,   t h r o u g h   the   s c i s s o r s   m e c h a n i s m :  

when  the   s c i s s o r s   m e c h a n i s m   is   in  a  

f i r s t   r a n g e   of  p o s i t i o n s   n e a r   f u l l y  

r e t r a c t e d ,   can  e x c e e d   t h e   c o m b i n e d   w e i g h t   o f  

t h e   p l a t f o r m   and  s u c h   a r t i c l e ,   w h e r e b y   t h e  

e n e r g y - s t o r a g e   means   can   e x t e n d  t h e   s c i s s o r s  

m e c h a n i s m   and  r a i s e   s u c h   a r t i c l e   on  t h e  

p l a t f o r m ,   a n d  

when  t he   s c i s s o r s   m e c h a n i s m   i s   in   a  

s e c o n d   r a n g e   of  p o s i t i o n s   n e a r   f u l l y  



e x t e n d e d ,   e x c e e d s   t he   c o m b i n e d   w e i g h t   of  t h e  

p l a t f o r m   and  s u c h   a r t i c l e   b u t   can  be  e a s i l y  

o v e r c o m e   by  a  u s e r   to  i n i t i a t e   l o w e r i n g   o f  

t h e   p l a t f o r m   w i t h   s u c h   a r t i c l e ;  

w h e r e b y   t h e   c o m p e n s a t i n g   means   make  p o s s i b l e  

use   of  t he   e n e r g y - s t o r a g e   means   to  f a c i l i t a t e  

r e p e t i t i v e   r a i s i n g   of  s u c h   a r t i c l e   w i t h o u t  

r e p e t i t i v e   p r o v i s i o n   of  e n e r g y   f rom  any  s o u r c e  

o u t s i d e   t he   c o m b i n a t i o n ,   e x c e p t   fo r   s m a l l   a m o u n t s  

of  e n e r g y   e x p e n d e d   by  s u c h   u s e r   to   c o n t r o l   t h e  

d i r e c t i o n   of  o p e r a t i o n   of  t h e   m e c h a n i s m .  

3.  The  c o m b i n a t i o n   of  pa r t   2  w h e r e i n :  

b e t w e e n   t h e   f i r s t   and  s e c o n d   r a n g e s   o f  

p o s i t i o n s ,   the   c o m p e n s a t i n g   means   l e a v e   a n  

i n t e r m e d i a t e   o p e r a t i n g   r a n g e   w h e r e i n   t h e   c o m b i n e d  

w e i g h t   of  t he   p l a t f o r m   and  such   a r t i c l e   on  t h e  

p l a t f o r m   e x c e e d s   t h e   u p w a r d   f o r c e   e x e r t e d   upon  t h e  



p l a t f o r m   by  t he   e n e r g y - s t o r a g e   m e a n s ,   t h r o u g h   t h e  

s c i s s o r s   m e c h a n i s m ;   b u t  

t h e   u p w a r d   f o r c e   e x e r t e d   upon  t he   p l a t f o r m   b y  

t h e   e n e r g y - s t o r a g e   m e a n s ,   t h r o u g h   t h e   s c i s s o r s  

m e c h a n i s m ,   i s   s u f f i c i e n t   when  t he   s c i s s o r s  

m e c h a n i s m   i s   f u l l y   r e t r a c t e d   to  p r o p e l   t he   p l a t f o r m  

and  such   a r t i c l e   t h e r e o n   u p w a r d   w i t h   s u f f i c i e n t  

v e l o c i t y   t h a t   t he   momentum  a s s o c i a t e d   w i t h   s u c h  

a r t i c l e   t r a v e l i n g   a t   t h a t   v e l o c i t y   s u f f i c e s   t o  

c a r r y   t h e   p l a t f o r m   and  such   a r t i c l e   t h e r e o n   t h r o u g h  

the   i n t e r m e d i a t e   r e g i o n   and  i n t o   t h e   s e c o n d   r a n g e  

of  p o s i t i o n s .  

4.  The  c o m b i n a t i o n   of  pa r t   2  w h e r e i n :  

t h e   f i r s t   and  s e c o n d   r a n g e s   of  p o s i t i o n s   m e e t  

in  an  i n t e r m e d i a t e   r a n g e   of  p o s i t i o n s   w h e r e i n   t h e  

u p w a r d   f o r c e   e x e r t e d   upon  t h e   p l a t f o r m   by  t h e  

e n e r g y - s t o r a g e   means   v a r i e s   g r a d u a l l y   and  s m o o t h l y  

bu t   a t   a l l   p o s i t i o n s   e x c e e d s   t h e   c o m b i n e d   w e i g h t   o f  

t h e   p l a t f o r m   and  such   a r t i c l e .  



5.  The  c o m b i n a t i o n   of  par t   1  w h e r e i n :  

t he   m e c h a n i c a l   e n e r g y - s t o r a g e   means   c o m p r i s e  

a  p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r ,   c o n t a i n i n g   a  

s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  gas   a n d  

m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of  t he   s c i s s o r s  

m e c h a n i s m   o v e r   the   e n t i r e   o p e r a t i n g   r a n g e   o f  

the   m e c h a n i s m ,   to  d r i v e   a  p i s t o n   i n t o   t he   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t he   g a s  

t h e r e i n ,   a n d  

a p p l y   t o r c e   d e r i v e d   f rom  the   p r e s s u r e  

of  t he   c o m p r e s s e d   gas   w i t h i n   t he   c y l i n d e r   t o  

d r i v e   t h e   p i s t o n   ou t   of  t he   gas   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   the   s c i s s o r s   m e c h a n i s m   to  i t s  

maximum  e x t e n s i o n   w i t h i n   t he   o p e r a t i n g   r a n g e  

and  r a i s e   s u c h   a r t i c l e .  



6.  The  c o m b i n a t i o n   of  p a r t  2   w h e r e i n :  

the   m e c h a n i c a l   e n e r g y - s t o r a g e   m e a n s   c o m p r i s e  

a  p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r ,   c o n t a i n i n g   a  

s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  g a s   a n d  

m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f r o m   l o w e r i n g   o f  

such   a r t i c l e   and  r e t r a c t i o n   of  t n e   s c i s s o r s  

m e c h a n i s m   o v e r   t h e   e n t i r e   o p e r a t i n g   r a n g e   o f  

the   m e c h a n i s m ,   to  d r i v e   a  p i s t o n   i n t o   t he   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t h e   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  t h e   c o m p r e s s e d   gas   w i t h i n   t h e   c y l i n d e r   t o  

d r i v e   t he   p i s t o n   o u t   of  t he   g a s   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   t h e   s c i s s o r s   m e c h a n i s m   to  i t s  

maximum  e x t e n s i o n   w i t h i n   t he   o p e r a t i n g   r a n g e  

and  r a i s e   s u c h   a r t i c l e .  



7.  The  c o m b i n a t i o n   of  pa r t   6,  w h e r e i n :  

t h e   c o m p e n s a t i n g   m e a n s   c o m p r i s e ,   w i t h i n   t h e  

a f o r e s a i d   c y l i n d e r ,   a  c h a r g e   of  f l u i d   o c c u p y i n g   a  

p o r t i o n   of  t he   i n t e r i o r   of  t h e   c y l i n d e r ,   to  p r o v i d e  

a  h i g n   r a t i o   of  (1)  f o r c e   d e r i v e d   f rom  the   p r e s s u r e  

of  c o m p r e s s e d   gas   w i t h i n   t h e   c y l i n d e r   to  d r i v e   t h e  

p i s t o n   o u t   of  t he   gas   c y l i n d e r   when  t he   s c i s s o r s  

m e c h a n i s m   is   in  t he   f i r s t   r a n g e   of  p o s i t i o n s ,   t o  

(2)  f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e   of  c o m p r e s s e d  

gas   w i t h i n   t he   c y l i n d e r   to   d r i v e   t he   p i s t o n   ou t   o f  

the   g a s   c y l i n d e r   when  t h e   s c i s s o r s   m e c h a n i s m   i s   i n  

the   s e c o n d   r a n g e   of  p o s i t i o n s ;  

w h e r e b y ,   when  the   s c i s s o r s   m e c h a n i s m   is   i n  

t he   f i r s t   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   l a r g e  

f o r c e   d e r i v e d   f rom  the   p r e s s u r e   of  c o m p r e s s e d   g a s  

w i t h i n   t h e   a f o r e s a i d   c y l i n d e r   i s   a p p l i e d   to  r a i s e  

the   p l a t f o r m   and  such   a r t i c l e   t h e r e o n ;   a n d  

w h e r e b y ,   when  t he   s c i s s o r s   m e c h a n i s m   is   i n  

the   s e c o n d   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   low  f o r c e  

d e r i v e d   f rom  the   p r e s s u r e   of  c o m p r e s s e d   gas   w i t h i n  

the   c y l i n d e r   o p p o s e s   d o w n w a r d   f o r c e   by  a  u s e r   t o  

i n i t i a t e   l o w e r i n g   of  t h e   p l a t f o r m   and  such   a r t i c l e  

t h e r e o n .  



`  
8.  The  c o m b i n a t i o n   of  pa r t   1  w h e r e i n :  

the   s c i s s o r s   m e c h a n i s m   has  a  

m e c h a n i c a l - a d v a n t a g e   f u n c t i o n   w h i c h   g i v e s   t h e  

e n e r g y - s t o r a g e   means   a  r a n g e   of  v a l u e s   o f  

m e c h a n i c a l   a d v a n t a g e ,   r e l a t i v e   to  t h e   w e i g h t   o f  

s u c h   a r t i c l e   on  t h e   p l a t f o r m ,   w h i c h   v a r i e s   s t r o n g l y  

o v e r   t he   o p e r a t i n g   r a n g e   of  t h e   s c i s s o r s   m e c h a n i s m ,  

b e i n g   l ower   when  t h e   s c i s s o r s   m e c h a n i s m   is   in  a  

f i r s t   r a n g e   of  p o s i t i o n s   t h a t   i s   more  c o l l a p s e d   a n d  

b e i n g   h i g h e r   when  t h e   s c i s s o r s   m e c h a n i s m   i s   in  a  

s e c o n d   r a n g e   of  p o s i t i o n s   t h a t   i s   more  e x t e n d e d ;  

the   e n e r g y - s t o r a g e   means   c o m p r i s e   a  

p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r ,   c o n t a i n i n g   a  

s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  gas   a n d  

m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

such   a r t i c l e   and  r e t r a c t i o n   of  t h e   s c i s s o r s  

m e c h a n i s m   o v e r   t h e   e n t i r e   o p e r a t i n g   r a n g e   o f  



the   m e c h a n i s m ,   to  d r i v e   a  p i s t o n   i n t o   t he   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t he   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  t he   c o m p r e s s e d   gas   w i t h i n   t he   c y l i n d e r   t o  

d r i v e   t h e   p i s t o n   ou t   of  t he   gas   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   t he   s c i s s o r s   m e c h a n i s m   to  i t s  

maximum  e x t e n s i o n   w i t h i n   t h e   o p e r a t i n g   r a n g e  

and  r a i s e   s u c h   a r t i c l e ;  

t he   c y l i n d e r   a t   l e a s t   p a r t l y   c o m p e n s a t i n g   f o r  

the   v a r i a t i o n   of  m e c h a n i c a l   a d v a n t a g e   by  p r o v i d i n g  

a  h igh   r a t i o   of  (1)  f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  c o m p r e s s e d   gas   w i t h i n   t he   c y l i n d e r   to  d r i v e   t h e  

p i s t o n   out   of  t he   gas   c y l i n d e r   when  t h e   s c i s s o r s  

m e c h a n i s m   is   in  t h e   f i r s t   r a n g e   of  p o s i t i o n s ,   t o  

(2)  f o r c e   d e r i v e d   f rom  t he   p r e s s u r e   of  c o m p r e s s e d  

gas  w i t h i n   t h e   c y l i n d e r   to  d r i v e   t h e   p i s t o n   ou t   o f  



t h e   gas   c y l i n d e r   when  t he   s c i s s o r s   m e c h a n i s m   i s   i n  

t h e   s e c o n d   r a n g e   o f  p o s i t i o n s ,   w h e r e b y :  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in  t h e  

f i r s t   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   l a r g e  

f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e   of  c o m p r e s s e d  

gas   w i t h i n   t h e   a f o r e s a i d   c y l i n d e r   i s   a p p l i e d  

to  r a i s e   t h e   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n ,  

when  the   s c i s s o r s   m e c h a n i s m   i s   in  t h e  

s e c o n d   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   l o w  

f o r c e   d e r i v e d   f rom  t he   p r e s s u r e   of  c o m p r e s s e d  

gas   w i t h i n   t h e   c y l i n d e r   o p p o s e s   d o w n w a r d  

f o r c e   by  a  u s e r   to  i n i t i a t e   l o w e r i n g   of  t h e  

p l a t f o r m   and  such   a r t i c l e   t h e r e o n ,   a n d  

t h e   c o m p e n s a t i n g   means   t h u s   m a k e  

p o s s i b l e   use   of  the   e n e r g y - s t o r a g e   m e a n s   t o  

f a c i l i t a t e   r e p e t i t i v e   r a i s i n g   of  s u c h   a r t i c l e  

w i t h o u t   r e p e t i t i v e   p r o v i s i o n   of  e n e r g y   f r o m  

any  s o u r c e   o u t s i d e   t he   c o m b i n a t i o n ,   e x c e p t  

f o r   s m a l l   a m o u n t s   of  e n e r g y   e x p e n d e d   by  s u c h  

u s e r   to  c o n t r o l   t he   d i r e c t i o n   of   o p e r a t i o n   o f  

t he   m e c h a n i s m .  



9.  The  c o m b i n a t i o n   of  par t   6,  w h e r e i n :  

t h e   c o m p e n s a t i n g   means  c o m p r i s e   a  s e c o n d  

p e r m a n e n t l y   s e a l e d   gas  c y l i n d e r   t h a t   a l s o   c o n t a i n s  

a  s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  gas   and  t h a t   i s  

a l s o   m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

such   a r t i c l e   and  r e t r a c t i o n   of  t h e   s c i s s o r s  

m e c h a n i s m   to  d r i v e   a  p i s t o n   i n t o   t h e   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t h e   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

ot  t he   c o m p r e s s e d   gas  w i t h i n   t h e   c y l i n d e r   t o  

d r i v e   t h e   p i s t o n   ou t   of  t he   gas   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   the   s c i s s o r s   m e c h a n i s m   a n d  

r a i s e   s u c h   a r t i c l e ;  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in  t h e   f i r s t  

r a n g e   of  p o s i t i o n s ,   f o r c e   d e r i v e d   f rom  t he   p r e s s u r e  



of  t he   c o m p r e s s e d   gas   w i t h i n   t he   s e c o n d   c y l i n d e r   i s  

added   to  t he   f o r c e   d e r i v e d   f rom  t he   p r e s s u r e   o f  

c o m p r e s s e d   g a s   w i t h i n   t he   a f o r e s a i d   c y l i n d e r ;   a n d  

t h e   s e c o n d   c y l i n d e r   is   f u r t h e r   m e c h a n i c a l l y  

c o n n e c t e d   in  s u c h   a  way  as   to  become   a u t o m a t i c a l l y  

i n e f f e c t i v e   a f t e r   the   s c i s s o r s   m e c h a n i s m   h a s  

o p e r a t e d   t h r o u g h   the   f i r s t   r a n g e   of  p o s i t i o n s ;  

w h e r e b y ,   when  t he   s c i s s o r s   m e c h a n i s m   is   i n  

t h e   s e c o n d   r a n g e   of  p o s i t i o n s ,   n o ' f o r c e   d e r i v e d  

from  t h e   p r e s s u r e   of  c o m p r e s s e d   gas   w i t h i n   t n e  

s e c o n d   c y l i n d e r   o p p o s e s   d o w n w a r d   f o r c e   by  a  u s e r   t o  

i n i t i a t e   l o w e r i n g   of  t he   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n .  

10.  The  c o m b i n a t i o n   of  pa r t   9  w h e r e i n :  

t h e   p i s t o n   or  c y l i n d e r   i s   a t t a c h e d   to  a  

f o r c i n g   p o i n t   t h a t   is  f i x e d   r e l a t i v e   to  a  member  o f  

t he   s c i s s o r s   l i n k a g e ,   and  t h a t   moves   h o r i z o n t a l l y  



.  
t h r o u g h   a  r a n g e   of  h o r i z o n t a l   p o s i t i o n s ,   as  w e l l   a s  

v e r t i c a l l y ,   when  the   s c i s s o r s   m e c h a n i s m   o p e r a t e s ;  

a n d  

t h e   c y l i n d e r   or  p i s t o n   i s   a t t a c h e d   to  t h e  

b a s e   a t   a  p i v o t   p o i n t   t h a t   i s   h o r i z o n t a l l y  

d i s p l a c e d   r e l a t i v e   to  t h e   e n t i r e   r a n g e   o f  

h o r i z o n t a l   p o s i t i o n s   of  t h e   f o r c i n g   p o i n t ,   so  t h a t  

t h r o u g h o u t   t he   o p e r a t i n g   r a n g e   of  t h e   m e c h a n i s m   t h e  

p i s t o n   is  n e v e r   v e r t i c a l .  

11.  The  c o m b i n a t i o n   of  pa r t   6,  w h e r e i n :  

t he   c o m p e n s a t i n g   means   c o m p r i s e   a  m e c h a n i c a l  

s p r i n g   t h a t   is  m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

such   a r t i c l e   and  r e t r a c t i o n   of  t h e   s c i s s o r s  

m e c h a n i s m   to  c o m p r e s s   or  s t r e t c h   the   s p r i n g ,  

a n d  

a p p l y   f o r c e   d e r i v e d   f r o m   t h e  

c o m p r e s s i o n   or  s t r e t c h i n g   of  t h e   s p r i n g ,  



r e s p e c t i v e l y ,   t o   p u s h   t h e   e n d s   of  t h e   s p r i n g  

a p a r t   or  p u l l   t h e   e n d s   of  t h e   s p r i n g  

t o g e t h e r ,   r e s p e c t i v e l y ,   and  t h e r e b y   e x t e n d  

t h e   s c i s s o r s   m e c h a n i s m   and  r a i s e   s u c h   a r t i c l e ;  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in   t h e   f i r s t  

r a n g e   of  p o s i t i o n s ,   f o r c e   d e r i v e d   f rom  t h e  

c o m p r e s s i o n   or  s t r e t c h i n g   of  t he   s p r i n g   i s   a d d e d   t o  

t h e   f o r c e   d e r i v e d   f rom  t he   p r e s s u r e   of  c o m p r e s s e d  

g a s   w i t h i n   t he   a f o r e s a i d   c y l i n d e r ;   a n d  

the   s p r i n g   i s   f u r t h e r   m e c h a n i c a l l y   c o n n e c t e d  

in  s u c h   a  way  as  to   a u t o m a t i c a l l y   b e c o m e  

i n e f f e c t i v e   a f t e r   t h e   s c i s s o r s   m e c h a n i s m   h a s  

o p e r a t e d   t h r o u g h   t h e   f i r s t   r a n g e   of  p o s i t i o n s ;  

w h e r e b y ,   when  t h e   s c i s s o r s   m e c h a n i s m   i s   i n  

t h e   s e c o n d   r a n g e   of   p o s i t i o n s ,   no  f o r c e   d e r i v e d  

f r o m   c o m p r e s s i o n   or  s t r e t c h i n g   of  t h e   s p r i n g  

o p p o s e s   downward   f o r c e   by  a  u s e r   to   i n i t i a t e  

l o w e r i n g   of  t h e   p l a t f o r m   and  s u c h   a r t i c l e   t h e r e o n .  



12.   The  c o m b i n a t i o n   of  pa r t   6,  w h e r e i n :  

t h e   c o m p e n s a t i n g   m e a n s   c o m p r i s e   a  m e c h a n i c a l  

s p r i n g   t h a t   i s   m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of  t h e   s c i s s o r s  

m e c h a n i s m   to  c o m p r e s s   or  s t r e t c h   the   s p r i n g ,  

a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t h e  

c o m p r e s s i o n   or  s t r e t c h i n g   of  t h e   s p r i n g ,  

r e s p e c t i v e l y ,   to   p u s h   t h e   e n d s   of  t he   s p r i n g  

a p a r t   or  p u l l   t he   e n d s   of   t he   s p r i n g  

t o g e t h e r ,   r e s p e c t i v e l y ,   and  t h e r e b y   e x t e n d  

the   s c i s s o r s   m e c h a n i s m   and  r a i s e   such   a r t i c l e ;  

when  the   s c i s s o r s   m e c h a n i s m   is   in  t he   s e c o n d  

r a n g e   of  p o s i t i o n s ,   f o r c e   d e r i v e d   f rom  c o m p r e s s i o n  

or  s t r e t c h i n g   of  t he   s p r i n g   i s   s u b t r a c t e d   f rom  t h e  

f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e   of  c o m p r e s s e d   g a s  

w i t h i n   t h e   a f o r e s a i d   c y l i n d e r ,   in  a i d   of  d o w n w a r d  



f o r c e   a p p l i e d   by  a  u s e r   to   i n i t i a t e   l o w e r i n g   of  t h e  

p l a t f o r m   and  such   a r t i c l e   t h e r e o n ;   a n d  

t h e   s p r i n g   i s   f u r t h e r   m e c h a n i c a l l y   c o n n e c t e d  

in  s u c h   a  way  as  to  a u t o m a t i c a l l y   b e c o m e  

i n e f f e c t i v e   when  t h e   s c i s s o r s   m e c h a n i s m   i s   in   t h e  

f i r s t   r a n g e   of   p o s i t i o n s ;  

w h e r e b y ,   when  t he   s c i s s o r s   m e c h a n i s m   i s   i n  

t h e   f i r s t   r a n g e   of  p o s i t i o n s ,   no  f o r c e   d e r i v e d   f r o m  

c o m p r e s s i o n   o r  s t r e t c h i n g   of  t h e   s p r i n g   o p p o s e s   t h e  

u p w a r d   f o r c e   d e r i v e d   f rom  c o m p r e s s i o n   of   g a s   in  t h e  

c y l i n d e r .  

13 .   The  c o m b i n a t i o n   of  par t   1  w h e r e i n :  

the   s c i s s o r s - t y p e   l i n k a g e   i n c l u d e s   a  l e g  

p i v o t e d   a b o u t   a  s u b s t a n t i a l l y   h o r i z o n t a l   a x i s   f i x e d  

to  t h e   b a s e ,   s a i d   l eg   s u p p o r t i n g   a t   l e a s t   p a r t   o f  

t h e   p l a t f o r m ;  

t h e   a p p l y i n g   and  r e c e i v i n g   m e a n s   i n c l u d e   a  

s t r u c t u r e   f i x e d   to   t he   l eg   and  d e f i n i n g   a  f o r c i n g  



p o i n t   t h a t  i s   o f f s e t   f rom  t h e   l e g   and  t h a t   i s  

s p a c e d   f rom  t h e   l e g - p i v o t   a x i s   by  a  d i s t a n c e  

r o u g h l y   o n e - q u a r t e r   t h e   e f f e c t i v e   l e n g t h   of   t h e  

l e g ;   a n d  

e n e r g y   d e r i v e d   f rom  r e t r a c t i o n   of   t h e  

s c i s s o r s   m e c h a n i s m   and  l o w e r i n g   of  s u c h   a r t i c l e  

p i v o t s   t h e   l eg   downward   t o w a r d   a  h o r i z o n t a l  

c o n d i t i o n ,   and  i s   a p p l i e d   by  t h e   s t r u c t u r e   and  v i a  

t h e   o f f s e t   f o r c i n g   p o i n t   to   t h e   e n e r g y - s t o r a g e  

m e a n s :   and  e n e r g y   f rom  t he   e n e r g y - s t o r a g e   m e a n s   i s  

a p p l i e d   v i a   t h e   o f f s e t   f o r c i n g   p o i n t   and  by  t h e  

s t r u c t u r e   to   the   l e g ,   to  p i v o t   t he   l e g   u p w a r d   a w a y  

f r o m   a  h o r i z o n t a l   c o n d i t i o n ,   to   e x t e n d   t h e  

m e c h a n i s m   and  t h e r e b y   to  r a i s e   such   a r t i c l e .  

14.   The  c o m b i n a t i o n   of  pa r t   2  w h e r e i n :  

t h e   s c i s s o r s - t y p e   l i n k a g e   i n c l u d e s   a  l e g  

p i v o t e d   a b o u t   a  s u b s t a n t i a l l y   h o r i z o n t a l   a x i s   f i x e d  



to   t he   b a s e ,   s a i d   l e g   s u p p o r t i n g   a t   l e a s t   p a r t   o f  

t he   p l a t f o r m ;  

t h e   a p p l y i n g   and  r e c e i v i n g   m e a n s   i n c l u d e   a  

s t r u c t u r e   f i x e d   t o   t h e   l e g   and  d e f i n i n g   a  f o r c i n g  

p o i n t   t h a t   i s   o f f s e t   f r o m   t h e   l eg   and  t h a t   i s  

s p a c e d   f rom  t h e   l e g - p i v o t   a x i s   by  a  d i s t a n c e  

r o u g h l y   o n e - q u a r t e r   t h e   e f f e c t i v e   l e n g t h   of   t h e  

l e g ;   a n d  

e n e r g y   d e r i v e d   f rom  r e t r a c t i o n   of   t h e  

s c i s s o r s   m e c h a n i s m   and  l o w e r i n g   of  s u c h   a r t i c l e  

p i v o t s   t h e   l e g   d o w n w a r d   t o w a r d   a  h o r i z o n t a l  

c o n d i t i o n ,   and  i s   a p p l i e d   by  t h e   s t r u c t u r e   and  v i a  

t h e   o f f s e t   f o r c i n g   p o i n t   to   t h e   e n e r g y - s t o r a g e  

m e a n s ;   and  e n e r g y   f rom  t h e   e n e r g y - s t o r a g e   means   i s  

a p p l i e d   v i a   t h e   o f f s e t   f o r c i n g   p o i n t   and  by  t h e  

s t r u c t u r e   to   t h e   l e g ,   to   p i v o t   t h e   l e g   upward   a w a y  

f rom  a  h o r i z o n t a l   c o n d i t i o n ,   to   e x t e n d   t h e  

m e c h a n i s m   and  t h e r e b y   to   r a i s e   s u c h   a r t i c l e .  



15.  The  c o m b i n a t i o n   of  pa r t   5  w h e r e i n :  

.  t h e   s c i s s o r s - t y p e   l i n k a g e   i n c l u d e s   a  l e g  

p i v o t e d   a b o u t   a  s u b s t a n t i a l l y   h o r i z o n t a l   a x i s   f i x e d  

to   t h e   b a s e ,   s a i d   l e g   s u p p o r t i n g   a t   l e a s t   p a r t   o f  

t h e   p l a t f o r m ;  

t h e   a p p l y i n g   and  r e c e i v i n g   m e a n s   i n c l u d e   a  

s t r u c t u r e   f i x e d   to   t he   l e g   and  d e f i n i n g   a  f o r c i n g  

p o i n t   t h a t   i s   o f f s e t   f rom  t h e   l e g   and  t h a t   i s  

s p a c e d   f rom  t h e   l e g - p i v o t   a x i s   by  a  d i s t a n c e  

r o u g h l y   o n e - q u a r t e r   t he   e f f e c t i v e   l e n g t h   of  t h e  

l e g ;   a n d  

f o r c e   d e r i v e d   from  r e t r a c t i o n   o f  t h e   s c i s s o r s  

m e c h a n i s m   and  l o w e r i n g   of  s u c h   a r t i c l e   p i v o t s   t h e  

l eg   d o w n w a r d   t o w a r d   a  h o r i z o n t a l   c o n d i t i o n ,   and  i s  

a p p l i e d   by  t h e   s t r u c t u r e   and  v i a   t h e   o f f s e t   f o r c i n g  

p o i n t   to   d r i v e   t h e   p i s t o n   i n t o   t h e   gas   c y l i n d e r   a n d  

t h e r e b y   c o m p r e s s   gas   t h e r e i n ;   and  f o r c e   d e r i v e d  

f rom  t h e   p r e s s u r e   of  c o m p r e s s e d   g a s   w i t h i n   t h e  

c y l i n d e r   i s   a p p l i e d   to   d r i v e   t h e   p i s t o n   ou t   of  t h e  

g a s   c y l i n d e r ,   and  in  t u r n   i s   a p p l i e d   by  the   p i s t o n  

v i a   t h e   o f f s e t   f o r c i n g   p o i n t   and  by  t he   s t r u c t u r e  

to  t h e   l e g ,   to   p i v o t   t he   l e g   u p w a r d   away  f rom  a  

h o r i z o n t a l   c o n d i t i o n ,   to  e x t e n d   t h e   m e c h a n i s m   a n d  

t h e r e b y   to   r a i s e   such   a r t i c l e .  



16 .   The  c o m b i n a t i o n   of   pa r t   14  w h e r e i n :  

t h e   d i s t a n c e   by  w h i c h   t h e   f o r c i n g   p o i n t   i s  

o f f s e t   f rom  t h e   l e g   i s   l i m i t e d   to   m i n i m i z e   t h e  

h e i g h t   of  t he   s c i s s o r s   m e c h a n i s m   when  f u l l y  

r e t r a c t e d .  

17 .   The  c o m b i n a t i o n   of   par t   15  w h e r e i n :  

t h e   d i s t a n c e   by  w h i c h   t h e   f o r c i n g   p o i n t   i s  

o f f s e t   f rom  t h e   l e g   i s   l i m i t e d   to   m i n i m i z e   t h e  

h e i g h t   of  t he   s c i s s o r s   m e c h a n i s m   when  f u l l y  

r e t r a c t e d .  

18.   The  c o m b i n a t i o n   of   pa r t   1,  a l s o   c o m p r i s i n g :  

a  s m a l l   m o t o r ,   h y d r a u l i c   c y l i n d e r ,   o r  

p n e u m a t i c   c y l i n d e r   c o n n e c t e d   to   c o n t r o l  t h e  

d i r e c t i o n   of  m o t i o n   of   t h e   m e c h a n i s m   w h i l e   t h e  

e n e r g y - s t o r a g e  m e a n s   b e a r   a l l   or  n e a r l y   a l l   t h e  

c o m b i n e d   w e i g h t   of  t h e   p l a t f o r m   and  s u c h  a r t i c l e .  



19.  The  c o m b i n a t i o n   of  par t   1  w h e r e i n :  

t h e   s c i s s o r s   m e c h a n i s m   has   a  

m e c h a n i c a l - a d v a n t a g e   f u n c t i o n   w h i c h   g i v e s   t h e  

e n e r g y - s t o r a g e   m e a n s   a  r a n g e   of  v a l u e s   o f  

m e c h a n i c a l   a d v a n t a g e ,   r e l a t i v e   to   t h e   w e i g h t   o f  

s u c h   a r t i c l e   on  t h e   p l a t f o r m ,   w h i c h   v a r i e s   s t r o n g l y  

o v e r   t h e   o p e r a t i n g   r a n g e   of  t h e   s c i s s o r s   m e c h a n i s m ;  

a n d  

t h e   c o m b i n a t i o n   a l s o   c o m p r i s e s   means   f o r   a t  

l e a s t   p a r t l y   c o m p e n s a t i n g   for   t h e   v a r i a t i o n   o f  

m e c h a n i c a l   a d v a n t a g e ,   so  t h a t   t h e   u p w a r d   f o r c e  

e x e r t e d   upon   t h e   p l a t f o r m   by  t he   e n e r g y - s t o r a g e  

m e a n s ,   t h r o u g h   t h e   s c i s s o r s   m e c h a n i s m :  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in  a  

f i r s t   r a n g e   of  p o s i t i o n s   n e a r   f u l l y  

r e t r a c t e d ,   g e n e r a l l y   b e a r s   t h e   c o m b i n e d  

w e i g h t   o f   t h e   p l a t f o r m   and  s u c h   a r t i c l e ,  

w h e r e b y   t h e   e n e r g y - s t o r a g e   m e a n s   can   e x t e n d  



t h e   s c i s s o r s   m e c h a n i s m   and  r a i s e   s u c h   a r t i c l e  

on  t h e   p l a t f o r m ,   a n d  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in  a  

s e c o n d   r a n g e   of   p o s i t i o n s   n e a r   f u l l y  

e x t e n d e d ,   g e n e r a l l y   b e a r s   t h e   c o m b i n e d   w e i g h t  

of   t h e   p l a t f o r m   and  s u c h   a r t i c l e ;   a n d  

t h e   c o m b i n a t i o n   f u r t h e r   c o m p r i s e s   a  

r e l a t i v e l y   s m a l l   m o t o r ,   a  r e l a t i v e l y   s m a l l  

h y d r a u l i c   c y l i n d e r ,   or  a  r e l a t i v e l y   s m a l l   p n e u m a t i c  

c y l i n d e r   c o n n e c t e d   to   c o n t r o l   t h e   d i r e c t i o n   o f  

m o t i o n   of  t he   m e c h a n i s m   w h i l e   t h e   e n e r g y - s t o r a g e  

m e a n s   b e a r   a l l   or  n e a r l y   a l l   t h e   c o m b i n e d   w e i g h t   o f  

t h e   p l a t f o r m   and  s u c h   a r t i c l e ;  

w h e r e b y   t h e   c o m p e n s a t i n g   means   make  p o s s i b l e  

u s e   of   t h e   e n e r g y - s t o r a g e   means   to  f a c i l i t a t e  

r e p e t i t i v e   r a i s i n g   of  s u c h   a r t i c l e   w i t h o u t  

r e p e t i t i v e   p r o v i s i o n   o f   e n e r g y   f rom  any  s o u r c e  

o u t s i d e   t h e   c o m b i n a t i o n ,   e x c e p t   f o r   s m a l l   a m o u n t s  

of   e n e r g y   e x p e n d e d   in  s u c h   s m a l l   m o t o r ,   s m a l l  

h y d r a u l i c   c y l i n d e r   or  s m a l l   p n e u m a t i c   c y l i n d e r   t o  

c o n t r o l   t h e   d i r e c t i o n   o f   o p e r a t i o n   of  t h e   m e c h a n i s m .  



20.   The  c o m b i n a t i o n   of  par t   19  w h e r e i n :  

t h e   m e c h a n i c a l   e n e r g y - s t o r a g e   means   c o m p r i s e  

a  p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r ,   c o n t a i n i n g   a  

s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  g a s   a n d  

m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of  t he   s c i s s o r s  

m e c h a n i s m   to   d r i v e   a  p i s t o n   i n t o   t he   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t he   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  the   p r e s s u r e  

of  t h e   c o m p r e s s e d   gas   w i t h i n   t h e   c y l i n d e r   t o  

p r e s s   o u t w a r d l y   upon  t h e   p i s t o n ,   r e l a t i v e   t o  

t h e   g a s   c y l i n d e r ,   and  t h e r e b y   to   t e n d   t o  

e x t e n d   t h e   s c i s s o r s   m e c h a n i s m   and  g e n e r a l l y  

to  b e a r   t h e   c o m b i n e d   w e i g h t   of  t he   p l a t f o r m  

and  s u c h   a r t i c l e .  



21.  The  c o m b i n a t i o n   of  par t   20,   w h e r e i n :  

t h e   c o m p e n s a t i n g   means   c o m p r i a e ,   w i t h i n   t h e  

a f o r e s a i d   s e a l e d   g a s   c y l i n d e r ,   a  c h a r g e   o f   f l u i d  

o c c u p y i n g   a  p o r t i o n   of  t h e   i n t e r i o r   of   t h e   s e a l e d  

g a s   c y l i n d e r ,   t o   p r o v i d e   a  h i g h   r a t i o   of   (1)   f o r c e  

d e r i v e d   f rom  t h e   p r e s s u r e   of  c o m p r e s s e d   g a s   w i t h i n  

t h e   s e a l e d   gas   c y l i n d e r   to   d r i v e   t h e   p i s t o n   o u t   o f  

t h e   s e a l e d   g a s   c y l i n d e r   when  t h e   s c i s s o r s   m e c h a n i s m  

is   in  t h e   f i r s t   r a n g e   of  p o s i t i o n s ,   to   (2)  f o r c e  

d e r i v e d   f rom  t h e   p r e s s u r e   of  c o m p r e s s e d   g a s   w i t h i n  

t h e   s e a l e d   g a s   c y l i n d e r   to  d r i v e   t h e   p i s t o n   o u t   o f  

t h e   s e a l e d   g a s   c y l i n d e r   when  t h e   s c i s s o r s   m e c h a n i s m  

i s   in  t h e   s e c o n d   r a n g e   of  p o s i t i o n s ,   w h e r e b y :  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in  t h e  

f i r s t   r a n g e   of   p o s i t i o n s ,   r e l a t i v e l y   l a r g e  

f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e   of   c o m p r e s s e d  

g a s   w i t h i n   t h e   a f o r e s a i d   s e a l e d   g a s   c y l i n d e r  

i s   a p p l i e d   to   g e n e r a l l y   b e a r   t h e   w e i g h t   o f  

t h e   p l a t f o r m   and  s u c h   a r t i c l e   t h e r e o n ;  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in   t h e  

s e c o n d   r a n g e   of   p o s i t i o n s ,   r e l a t i v e l y   l o w  



.  
f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e   o f   c o m p r e s s e d  

g a s   w i t h i n   t h e   s e a l e d   g a s   c y l i n d e r   o p p o s e s  

d o w n w a r d   f o r c e   to   i n i t i a t e   l o w e r i n g   of   t h e  

p l a t f o r m   and   s u c h   a r t i c l e   t h e r e o n ;   a n d  

t h e   m o t o r ,   h y d r a u l i c   c y l i n d e r ,   o r  

p n e u m a t i c   c y l i n d e r   can  c o n t r o l   d i r e c t i o n   o f  

o p e r a t i o n   of   t he   s c i s s o r s   m e c h a n i s m ,  

p l a t f o r m ,   and  such   a r t i c l e ,   w h i l e   t h e   s e a l e d  

gas   c y l i n d e r   g e n e r a l l y   b e a r s   t h e   c o m b i n e d  

w e i g h t   of  t h e   p l a t f o r m   and  s u c h   a r t i c l e .  

22.   In  c o m b i n a t i o n ,   f o r   use   in  r e p e t i t i v e l y  

r a i s i n g   and  l o w e r i n g   an  a r t i c l e ,  

a  s c i s s o r s   m e c h a n i s m ,   a r r a n g e d   f o r  

s u b s t a n t i a l l y   v e r t i c a l   e x t e n s i o n   to   s u p p o r t   s u c h  

a r t i c l e ,   t h a t   i n c l u d e s :  

a  b a s e   a d a p t e d   to   r e s t   u p o n   a  s u p p o r t  

s u r f a c e ,  



a  p l a t f o r m   a d a p t e d   to   s u p p o r t   s u c h  

a r t i c l e   and  to  b e a r   t h e   w e i g h t   t h e r e o f ,   a n d  

a  s c i s s o r s - t y p e   l i n k a g e   i n t e r c o n n e c t i n g  

t h e   b a s e   and  t h e   p l a t f o r m ,   and  a d a p t e d   t o  

e x e r t   upward   f o r c e   upon   and  t h e r e b y   t o  

s u p p o r t   t h e   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n ,  a n d   to  m a i n t a i n   t h e   p l a t f o r m  

s u b s t a n t i a l l y   h o r i z o n t a l   r e g a r d l e s s   of  t h e  

h e i g h t   of  t he   p l a t f o r m   a b o v e   t h e   b a s e ,   w i t h i n  

t h e   o p e r a t i n g   r a n g e   of   t h e   m e c h a n i s m ;  

a  p e r m a n e n t l y   s e a l e d   g a s   c y l i n d e r   t h a t  

c o n t a i n s   a  s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  g a s ,   a n d  

t h a t   i s   o p e r a t i v e l y   s e c u r e d   to   t h e   s c i s s o r s  

m e c h a n i s m   and  m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of  t he   s c i s s o r s  

m e c h a n i s m   ove r   t h e   e n t i r e   o p e r a t i n g   r a n g e   o f  



t h e   m e c h a n i s m ,   to   d r i v e   a  p i s t o n   i n t o   t h e   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t h e   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f r o m   t h e   p r e s s u r e  

of  t h e   c o m p r e s s e d   gas   w i t h i n   t h e   c y l i n d e r   t o  

p r e s s   t h e   p i s t o n   o u t w a r d l y   r e l a t i v e   to   t h e  

gas   c y l i n d e r ,   and  t h e r e b y   t e n d   to   e x t e n d   t h e  

s c i s s o r s   m e c h a n i s m   to  i t s   maximum  e x t e n s i o n  

w i t h i n   t h e   o p e r a t i n g   r a n g e   and  g e n e r a l l y   b e a r  

t he   c o m b i n e d   w e i g h t   of  t h e   p l a t f o r m   and  s u c h  

a r t i c l e .  

23.   The  l i f t   of  pa r t   22  a l s o   c o m p r i s i n g :  

a  r e l a t i v e l y   s m a l l   m o t o r ,   or  a  r e l a t i v e l y  

s m a l l   h y d r a u l i c   c y l i n d e r ,   or  a  r e l a t i v e l y   s m a l l  

p n e u m a t i c   c y l i n d e r ,   c o n t r o l l e d   r e m o t e l y   a n d  

c o n n e c t e d   to   t h e   l i n k a g e   to  a p p l y   p i l o t   f o r c e s   f o r  



c o n t r o l l i n g   t h e   d i r e c t i o n   of   o p e r a t i o n  o f   t h e  

s c i s s o r s   m e c h a n i s m ;  

w h e r e b y   s u c h   a r t i c l e   may  be  e a s i l y   r a i s e d   a n d  

may  be  e a s i l y   l o w e r e d   by  a c t u a t i o n   of  t he   m o t o r ,  

h y d r a u l i c   c y l i n d e r ,   or  p n e u m a t i c   c y l i n d e r   w h i l e   t h e  

c o m b i n e d   w e i g h t   of   t h e   p l a t f o r m   and  such   a r t i c l e   i s  

g e n e r a l l y   b o r n e   by  t h e   s e a l e d   g a s   c y l i n d e r .  

24 .   A  c o m p a c t ,   e c o n o m i c a l   and  s i m p l e   l i f t   f o r   u s e  

e n c l o s e d   in  c a b i n e t r y   f o r   r a i s i n g   and  l o w e r i n g   a  

home  e n t e r t a i n m e n t   d e v i c e ,   a  p i e c e   of  o f f i c e  

e q u i p m e n t ,   an  i t e m   of   f u r n i t u r e ,   or  a  l i k e   a r t i c l e ;  

t h e   l i f t   c o m p r i s i n g :  

a  s c i s s o r s   m e c h a n i s m ,   a r r a n g e d   f o r  

s u b s t a n t i a l l y   v e r t i c a l   e x t e n s i o n   to   s u p p o r t   s u c h  

a r t i c l e ,   t h a t   i n c l u d e s :  

a  b a s e   a d a p t e d   to   r e s t   upon  a  s u p p o r t  

s u r f a c e   w i t h i n   s u c h   c a b i n e t r y ,  



a  p l a t f o r m   a d a p t e d   to   s u p p o r t   s u c h  

a r t i c l e   and  to   b e a r   t h e   w e i g h t   t h e r e o f ,   a n d  

a  s c i s s o r s - t y p e   l i n k a g e   i n t e r c o n n e c t i n g  

t h e   b a s e   a n d   t h e   p l a t f o r m ,   and  a d a p t e d   t o  

e x e r t   u p w a r d   f o r c e   upon  and  t h e r e b y   t o  

s u p p o r t   t h e   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n ,   and  to  m a i n t a i n   t h e   p l a t f o r m  

s u b s t a n t i a l l y   h o r i z o n t a l   r e g a r d l e s s   of  t h e  

h e i g h t   of  t h e   p l a t f o r m   a b o v e   t h e   b a s e ,   w i t h i n  

t h e   o p e r a t i n g   r a n g e   of  t h e   m e c h a n i s m ;  

a  p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r   t h a t  

c o n t a i n s   a  s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  g a s ,   a n d  

t h a t   i s   o p e r a t i v e l y   s e c u r e d   to   t h e   s c i s s o r s  

m e c h a n i s m   and  m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of   t he   s c i s s o r s  

m e c h a n i s m   o v e r   t h e   e n t i r e   o p e r a t i n g   r a n g e   o f  



t h e   m e c h a n i s m  , t o   d r i v e   a  p i s t o n   i n t o   t h e   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t h e   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  t he   c o m p r e s s e d   gas   w i t h i n   t h e   c y l i n d e r   t o  

p r e s s   t he   p i s t o n   o u t w a r d l y   r e l a t i v e   to   t h e  

gas   c y l i n d e r ,   and  t h e r e b y   t e n d   to   e x t e n d   t h e  

s c i s s o r s   m e c h a n i s m  t o   i t s   maximum  e x t e n s i o n  

w i t h i n   t h e   o p e r a t i n g   r a n g e   and  g e n e r a l l y   b e a r  

t h e   c o m b i n e d   w e i g h t   of  t he   p l a t f o r m   and  s u c h  

a r t i c l e ;  

w h e r e b y ,   t h r o u g h   t h e   a p p l i c a t i o n   of   p i l o t  

f o r c e s   o n l y ,   such   a r t i c l e   may  be  e a s i l y   r a i s e d   to   a  

r e l a t i v e l y   a c c e s s i b l e   p o s i t i o n   a b o v e   or  p a r t l y  

a b o v e   s u c h   c a b i n e t r y   a n d  m a y   be  e a s i l y   l o w e r e d   t o  a  

r e l a t i v e l y   c o n c e a l e d   p o s i t i o n   w i t h i n   or  p a r t l y  

w i t h i n   such   c a b i n e t r y .  



25.  The  l i f t   of  par t   24  a l s o   c o m p r i s i n g :  

a  r e l a t i v e l y   s m a l l   m o t o r ,   or  a  r e l a t i v e l y  

s m a l l   h y d r a u l i c   c y l i n d e r ,   or  a  r e l a t i v e l y   s m a l l  

p n e u m a t i c   c y l i n d e r ,   c o n t r o l l e d   r e m o t e l y   a n d  

c o n n e c t e d   to   t h e   l i n k a g e   to   a p p l y   s u c h   p i l o t   f o r c e s .  

26 .   The  c o m b i n a t i o n   of  par t   1  w h e r e i n   t h e  

s c i s s o r s - t y p e   l i n k a g e   i s   a  d u a l - s t a g e   s c i s s o r s  

l i n k a g e .  

27.   In  c o m b i n a t i o n ,   f o r   use   in  r e p e t i t i v e l y  

r a i s i n g   and  l o w e r i n g   a r t i c l e s ,  

a  s c i s s o r s   m e c h a n i s m ,   a r r a n g e d   f o r   v e r t i c a l  

e x t e n s i o n   to  s u p p o r t   such   a r t i c l e ,   t h a t   i n c l u d e s :  

a  b a s e   a d a p t e d   to   r e s t   upon   a  s u p p o r t  

s u r f a c e ,  

a  p l a t f o r m   a d a p t e d   to   s u p p o r t   s u c h  

a r t i c l e   and  to   b e a r   t he   w e i g h t   t h e r e o f ,   a n d  



a  s c i s s o r s - t y p e   l i n k a g e   i n t e r c o n n e c t i n g  

t h e   b a s e   and  t h e   p l a t f o r m ,   and  a d a p t e d   t o  

e x e r t   u p w a r d   f o r c e   upon   and  t h e r e b y   t o  

s u p p o r t   t h e   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n ,   and  to   m a i n t a i n   t h e   p l a t f o r m  

s u b s t a n t i a l l y   h o r i z o n t a l   r e g a r d l e s s   of  t h e  

h e i g h t   of  t h e   p l a t f o r m   a b o v e   t h e   b a s e ,   w i t h i n  

t h e   o p e r a t i n g   r a n g e   of  t h e   m e c h a n i s m ;   t h e  

l i n k a g e   i n c l u d i n g   a  l eg   p i v o t e d   a b o u t   a  

s u b s t a n t i a l l y   h o r i z o n t a l   a x i s   f i x e d   to  t h e  

b a s e ,   s a i d   l eg   s u p p o r t i n g   a t   l e a s t   p a r t   o f  

t h e   p l a t f o r m ;  

a  p e r m a n e n t l y   s e a l e d   g a s   c y l i n d e r   s e c u r e d   t o  

t h e   s c i s s o r s   m e c h a n i s m   and  m e c h a n i c a l l y   c o n n e c t e d  

t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of  t he   s c i s s o r s  



m e c h a n i s m   to  d r i v e   a  p i s t o n   i n t o   t h e   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   gas   t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t he   p r e s s u r e  

of  c o m p r e s s e d   gas   w i t h i n   t h e   c y l i n d e r   t o  

p r e s s   t h e   p i s t o n   o u t w a r d l y  r e l a t i v e   to   t h e  

gas   c y l i n d e r ,   and  t h e r e b y   to  t e n d   to   e x t e n d  

t h e   s c i s s o r s   m e c h a n i s m   and  g e n e r a l l y   s u p p o r t  

t h e   w e i g h t   of  s u c h   a r t i c l e ;  

t h e   l i n k a g e   i m p a r t i n g   to  t h e   s c i s s o r s  

m e c h a n i s m   a  m e c h a n i c a l - a d v a n t a g e   f u n c t i o n   w h i c h  

g i v e s   t h e   g a s   c y l i n d e r   a  r a n g e   of  v a l u e s   o f  

m e c h a n i c a l   a d v a n t a g e ,   r e l a t i v e   to  t he   w e i g h t   o f  

s u c h   a r t i c l e   on  t h e   p l a t f o r m ,   w h i c h   v a r i e s   s t r o n g l y  

o v e r   t h e   o p e r a t i n g   r a n g e   of  t h e   m e c h a n i s m ;  

a  s t r u c t u r e   f i x e d   to   t h e   l eg   and  d e f i n i n g   a  

f o r c i n g   p o i n t   t h a t   i s   o f f s e t   f rom  t he   l eg   t o  

m o d e r a t e   t h e   v a r i a t i o n   of   m e c h a n i c a l   a d v a n t a g e   o v e r  

t h e   o p e r a t i n g   r a n g e ,   t h e   d i s t a n c e   f rom  t h e  



h o r i z o n t a l   a x i s   to  t h e   f o r c i n g   p o i n t   b e i n g   r o u g h l y  

a  q u a r t e r   of  t h e   e f f e c t i v e   l e n g t h   of  t h e   l e g ,   a n d  

t h e   d i s t a n c e   by  w h i c h   the   f o r c i n g   p o i n t   i s   o f f s e t  

f rom  t he   l e g   b e i n g   l i m i t e d   to  m i n i m i z e   t h e   h e i g h t  

of  t he   s c i s s o r s   m e c h a n i s m   when  f u l l y   r e t r a c t e d ;   a n d  

m e a n s  f o r   a t   l e a s t   p a r t l y   c o m p e n s a t i n g   f o r  

t he   r e m a i n i n g   v a r i a t i o n   of  m e c h a n i c a l   a d v a n t a g e ,  

t a k i n g   i n t o   a c c o u n t   the   m o d e r a t i o n   a c h i e v e d   t h r o u g h  

o f f s e t   of  t h e   f o r c i n g   p o i n t   f rom  t h e   l e g ,   so  t h a t  

t h e   upward   f o r c e   e x e r t e d   upon  the   p l a t f o r m   by  t h e  

e n e r g y - s t o r a g e   m e a n s ,   t h r o u g h   the   s c i s s o r s  

m e c h a n i s m :  

when  t he   s c i s s o r s   m e c h a n i s m   i s   in  a  

f i r s t   r a n g e   of  p o s i t i o n s   n e a r   f u l l y  

r e t r a c t e d ,   can  g e n e r a l l y   s u p p o r t   t h e   c o m b i n e d  

w e i g h t   of  t h e   p l a t f o r m   and  s u c h   a r t i c l e ,   a n d  

when  the   s c i s s o r s   m e c h a n i s m   i s   in  a  

s e c o n d   r a n g e   of  p o s i t i o n s   n e a r   f u l l y  



e x t e n d e d ,   can  g e n e r a l l y   s u p p o r t   t h e   c o m b i n e d  

w e i g h t   of   t h e   p l a t f o r m   and  s u c h   a r t i c l e ;  

w h e r e b y   m a n u a l l y   or  a u t o m a t i c a l l y   a p p l i e d  

s m a l l   p i l o t   f o r c e s   s u f f i c e   to   r a i s e   and  l o w e r   s u c h  

a r t i c l e   w h i l e   t h e   gas   c y l i n d e r   g e n e r a l l y   b e a r s   t h e  

w e i g h t   of  t h e   p l a t f o r m   and  s u c h   a r t i c l e .  



1.  In  c o m b i n a t i o n ,   fo r   use   in  r e p e t i t i v e l y  

r a i s i n g   and  l o w e r i n g   an  a r t i c l e ,  

a  s c i s s o r s   m e c h a n i s m ,   a r r a n g e d   f o r  

s u b s t a n t i a l l y   v e r t i c a l   e x t e n s i o n   to   s u p p o r t   s u c h  

a r t i c l e ,   t h a t   i n c l u d e s :  

a  b a s e   a d a p t e d   to  r e s t   upon  a  s u p p o r t  

s u r f a c e ,  

a  p l a t f o r m   a d a p t e d   to  s u p p o r t   s u c h  

a r t i c l e   and  to  b e a r   t he   w e i g h t   t h e r e o f ,   a n d  

a  s c i s s o r s - t y p e   l i n k a g e   i n t e r c o n n e c t i n g  

t h e   b a s e   and  t h e   p l a t f o r m ,   and  a d a p t e d   t o  

e x e r t   u p w a r d   f o r c e   upon  and  t h e r e b y   t o  

s u p p o r t   t h e   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n ,   and  to  m a i n t a i n   t h e   p l a t f o r m  

s u b s t a n t i a l l y   h o r i z o n t a l   r e g a r d l e s s   of  t h e  

( C l a i m   1  c o n t i n u e s  . . . )  



h e i g h t   of  t he   p l a t f o r m   a b o v e   t h e   b a s e ,   w i t h i n  

t h e   o p e r a t i n g   r a n g e   of  t he   m e c h a n i s m ;  

m e c h a n i c a l   e n e r g y - s t o r a g e   means   s e c u r e d   t o  

t h e   s c i s s o r s   m e c h a n i s m ;   a n d  

m e a n s   f o r   r e p e t i t i v e l y   r e c e i v i n g   e n e r g y  

d e r i v e d   f rom  r e t r a c t i o n   of  t he   s c i s s o r s   m e c h a n i s m  

and  l o w e r i n g   of  s u c h   a r t i c l e   o v e r   t he   e n t i r e  

o p e r a t i n g   r a n g e   of  t he   m e c h a n i s m ,   and  f o r   s t o r i n g  

t h i s   e n e r g y   in  t he   e n e r g y - s t o r a g e   m e a n s ;   and  f o r  

r e p e t i t i v e l y   a p p l y i n g   e n e r g y   f rom  t h e  

e n e r g y - s t o r a g e   means   to  e x t e n d   t h e   m e c h a n i s m   to  i t s  

maximum  e x t e n s i o n   w i t h i n   t he   o p e r a t i n g   r a n g e   a n d ,  

t h r o u g h   t h e   s c i s s o r s   m e c h a n i s m ,   to  s u b s t a n t i a l l y  

b e a r   t h e   c o m b i n e d   w e i g h t   of  t h e   p l a t f o r m   and  s u c h  

a r t i c l e   on  t h e   p l a t f o r m   f o r   t h e   r a i s i n g   of   t h e  

p l a t f o r m   and  s u c h   a r t i c l e .  



2.  The  c o m b i n a t i o n   of  c l a i m   1  w h e r e i n :  

d6  t h e   s c i s s o r s   m e c h a n i s m   h a s   a  

m e c h a n i c a l - a d v a n t a g e   f u n c t i o n   w h i c h   g i v e s   t h e  

e n e r g y - s t o r a g e - m e a n s   a  r a n g e   of  v a l u e s   o f  

m e c h a n i c a l   a d v a n t a g e ,   r e l a t i v e   to  t h e   w e i g h t   o f  

s u c h   a r t i c l e   on  t he   p l a t f o r m ,   w h i c h   v a r i e s   s t r o n g l y  

o v e r   t h e   o p e r a t i n g   r a n g e   of  t h e   s c i s s o r s   m e c h a n i s m ;  

a n d  

t h e   c o m b i n a t i o n   a l s o   c o m p r i s e s   means   f o r   a t  

l e a s t   p a r t l y   c o m p e n s a t i n g   f o r   t h e   v a r i a t i o n   o f  

m e c h a n i c a l   a d v a n t a g e ,   so  t h a t   t h e   u p w a r d   f o r c e  

e x e r t e d   upon   the   p l a t f o r m   by  t h e   e n e r g y - s t o r a g e  

m e a n s ,  t h r o u g h   t h e   s c i s s o r s   m e c h a n i s m :  

when  the   s c i s s o r s   m e c h a n i s m   i s   in  a  

f i r s t   r a n g e   of  p o s i t i o n s   n e a r   f u l l y  

r e t r a c t e d ,   can  e x c e e d   t h e   c o m b i n e d   w e i g h t   o f  

t h e   p l a t f o r m   and  s u c h   a r t i c l e ,   w h e r e b y   t h e  

e n e r g y - s t o r a g e   means   can   e x t e n d   t he   s c i s s o r s  

m e c h a n i s m   and  r a i s e   s u c h   a r t i c l e   on  t h e  

p l a t f o r m ,   a n d  

when  the   s c i s s o r s   m e c h a n i s m   i s   in  a  

s e c o n d   r a n g e   of  p o s i t i o n s   n e a r   f u l l y  

( C l a i m   2  c o n t i n u e s   . . . )  



e x t e n d e d ,   e x c e e d s   t h e   c o m b i n e d   w e i g h t   of  t h e  

p l a t f o r m   and  s u c h   a r t i c l e   bu t   can  be  e a s i l y  

o v e r c o m e   by  a  u s e r   to  i n i t i a t e   l o w e r i n g   o f  

t h e   p l a t f o r m   w i t h   such   a r t i c l e ;  

w h e r e b y   the   c o m p e n s a t i n g   means   make  p o s s i b l e  

use   of  t he   e n e r g y - s t o r a g e   means   to  f a c i l i t a t e  

r e p e t i t i v e   r a i s i n g   of  s u c h   a r t i c l e   w i t h o u t  

r e p e t i t i v e  p r o v i s i o n   of  e n e r g y   f rom  any  s o u r c e  

o u t s i d e   the   c o m b i n a t i o n ,   e x c e p t   fo r   s m a l l   a m o u n t s  

of  e n e r g y   e x p e n d e d   by  s u c h   u s e r   to  c o n t r o l   t h e  

d i r e c t i o n   of  o p e r a t i o n   of  t h e   m e c h a n i s m .  

3.  The  c o m b i n a t i o n   of  c l a i m   2  w h e r e i n :  

b e t w e e n   t he   f i r s t   and  s e c o n d   r a n g e s   o f  

p o s i t i o n s ,   the   c o m p e n s a t i n g   means   l e a v e   a n  

i n t e r m e d i a t e   o p e r a t i n g   r a n g e   w h e r e i n   t he   c o m b i n e d  

w e i g h t   of  the   p l a t f o r m   and  such   a r t i c l e   on  t h e  

p l a t f o r m   e x c e e d s   t h e   u p w a r d   f o r c e   e x e r t e d   upon  t h e  

( C l a i m   3  c o n t i n u e s   . . . )  



p l a t f o r m   by  t he   e n e r g y - s t o r a g e   m e a n s ,   t h r o u g h   t h e  

s c i s s o r s   m e c h a n i s m ;  b u t  

t h e   upward   f o r c e   e x e r t e d   upon  t he   p l a t f o r m   b y  

t h e   e n e r g y - s t o r a g e   m e a n s ,   t h r o u g h   the   s c i s s o r s  

m e c h a n i s m ,   i s   s u f f i c i e n t   when  t h e   s c i s s o r s  

m e c h a n i s m   i s   f u l l y   r e t r a c t e d   to  p r o p e l   t h e   p l a t f o r m  

and  s u c h   a r t i c l e   t h e r e o n   u p w a r d   w i t h   s u f f i c i e n t  

v e l o c i t y   t h a t   the   momentum  a s s o c i a t e d   w i t h   s u c h  

a r t i c l e   t r a v e l i n g   a t   t h a t   v e l o c i t y   s u f f i c e s   t o  

c a r r y   t h e   p l a t f o r m   and  s u c h   a r t i c l e   t h e r e o n   t h r o u g h  

t h e   i n t e r m e d i a t e   r e g i o n   and  i n t o   t h e   s e c o n d   r a n g e  

of  p o s i t i o n s .  

4.  The  c o m b i n a t i o n   of  c l a i m   2  w h e r e i n :  

t h e   f i r s t   and  s e c o n d   r a n g e s   of  p o s i t i o n s   m e e t  

in  an  i n t e r m e d i a t e  r a n g e   of  p o s i t i o n s   w h e r e i n   t h e  

u p w a r d   f o r c e   e x e r t e d   upon  t h e   p l a t f o r m   by  t h e  

e n e r g y - s t o r a g e   means   v a r i e s   g r a d u a l l y   and  s m o o t h l y  

bu t   a t   a l l   p o s i t i o n s   e x c e e d s   t h e   c o m b i n e d   w e i g h t   o f  

t h e   p l a t f o r m   and  s u c h   a r t i c l e .  



5.  The  c o m b i n a t i o n   of  c l a i m   1  w h e r e i n :  

t he   m e c h a n i c a l   e n e r g y - s t o r a g e   m e a n s   c o m p r i s e  

a  p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r ,   c o n t a i n i n g   a  

s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  gas   a n d  

m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

such   a r t i c l e   and  r e t r a c t i o n   of  t he   s c i s s o r s  

m e c h a n i s m   o v e r   t he   e n t i r e   o p e r a t i n g   r a n g e   o f  

t he   m e c h a n i s m ,   to  d r i v e   a  p i s t o n   i n t o   t he   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t h e   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t he   p r e s s u r e  

of  t he   c o m p r e s s e d   gas  w i t h i n   t he   c y l i n d e r   t o  

d r i v e   t h e   p i s t o n   ou t   of  the   gas   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   t h e   s c i s s o r s   m e c h a n i s m   to  i t s  

maximum  e x t e n s i o n   w i t h i n   t he   o p e r a t i n g   r a n g e  

and  r a i s e   s u c h   a r t i c l e .  



6.  The  c o m b i n a t i o n   of  c l a i m   2  w h e r e i n :  

t he   m e c h a n i c a l   e n e r g y - s t o r a g e   means   c o m p r i s e  

a  p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r ,   c o n t a i n i n g   a  

s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  g a s   a n d  

m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of  t he   s c i s s o r s  

m e c h a n i s m   o v e r   t he   e n t i r e   o p e r a t i n g   r a n g e   o f  

t h e   m e c h a n i s m ,   to  d r i v e   a  p i s t o n   i n t o   t h e   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t h e   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  t h e   c o m p r e s s e d   gas   w i t h i n   t h e  c y l i n d e r   t o  

d r i v e   t h e   p i s t o n   ou t   of  t he   gas   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   t h e   s c i s s o r s   m e c h a n i s m   to  i t s  

maximum  e x t e n s i o n   w i t h i n   t he   o p e r a t i n g   r a n g e  

and  r a i s e   s u c h   a r t i c l e .  



7.  The  c o m b i n a t i o n   of  c l a i m   6,  w h e r e i n :  

the   c o m p e n s a t i n g   means   c o m p r i s e ,   w i t h i n   t h e  

a f o r e s a i d   c y l i n d e r ,   a  c h a r g e   of  f l u i d   o c c u p y i n g   a  

p o r t i o n   of  t he   i n t e r i o r   of  t he   c y l i n d e r ,   to  p r o v i d e  

a  h i g h   r a t i o   of  (1)  f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  c o m p r e s s e d   gas   w i t h i n   the   c y l i n d e r   to  d r i v e   t h e  

p i s t o n   ou t   of  t h e   gas   c y l i n d e r   when  t he   s c i s s o r s  

m e c h a n i s m   is   in  t he   f i r s t   r a n g e   of  p o s i t i o n s ,   t o  

(2)  f o r c e   d e r i v e d   f rom  the   p r e s s u r e   of  c o m p r e s s e d  

gas   w i t h i n   t he   c y l i n d e r   to  d r i v e   t he   p i s t o n   ou t   o f  

t he   gas   c y l i n d e r   when  the   s c i s s o r s   m e c h a n i s m   i s   i n  

t h e   s e c o n d   r a n g e   of  p o s i t i o n s ;  

w h e r e b y ,   when  the   s c i s s o r s   m e c h a n i s m   is   i n  

the   f i r s t   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   l a r g e  

f o r c e   d e r i v e d   f rom  the   p r e s s u r e   of  c o m p r e s s e d   g a s  

w i t h i n   t he   a f o r e s a i d   c y l i n d e r   i s   a p p l i e d   to  r a i s e  

the   p l a t f o r m   and  such   a r t i c l e   t h e r e o n ;   a n d  

w h e r e b y ,   when  t he   s c i s s o r s   m e c h a n i s m   is   i n  

t he   s e c o n d   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   low  f o r c e  

d e r i v e d   f rom  the   p r e s s u r e   of  c o m p r e s s e d   gas   w i t h i n  

the   c y l i n d e r   o p p o s e s   downward   f o r c e   by  a  u s e r   t o  

i n i t i a t e   l o w e r i n g   of  t he   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n .  



8.  The  c o m b i n a t i o n   of  c l a i m   1  w h e r e i n :  

the   s c i s s o r s   m e c h a n i s m   has  a  

m e c h a n i c a l - a d v a n t a g e   f u n c t i o n  w h i c h   g i v e s   t h e  

e n e r g y - s t o r a g e   m e a n s   a  r a n g e   of  v a l u e s   o f  

m e c h a n i c a l   a d v a n t a g e ,   r e l a t i v e   to  t h e   w e i g h t   o f  

s u c h   a r t i c l e   on  t h e   p l a t f o r m ,   w h i c h   v a r i e s   s t r o n g l y  

o v e r   t he   o p e r a t i n g   r a n g e   of  t he   s c i s s o r s   m e c h a n i s m ,  

b e i n g   l o w e r   w h e n  t h e   s c i s s o r s   m e c h a n i s m   i s   in  a  

f i r s t   r a n g e  o f   p o s i t i o n s   t h a t   i s   more   c o l l a p s e d   a n d  

b e i n g   h i g h e r   when  the   s c i s s o r s   m e c h a n i s m   is   in  a  

s e c o n d   r a n g e   of  p o s i t i o n s  t h a t   i s   more   e x t e n d e d ;  

t he   e n e r g y - s t o r a g e   means   c o m p r i s e   a  

p e r m a n e n t l y   s e a l e d   gas  c y l i n d e r ,   c o n t a i n i n g   a  

s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  g a s   and  o p t i o n a l l y  

a  q u a n t i t y   of  a  f l u i d   and  is  mechanica l ly   connected   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

such   a r t i c l e   and  r e t r a c t i o n   of  t h e   s c i s s o r s  

m e c h a n i s m   o v e r   the   e n t i r e   o p e r a t i n g   r a n g e   o f  

( C l a i m   8  c o n t i n u e s   . . . )  



t he   m e c h a n i s m ,   to  d r i v e   a  p i s t o n   i n t o   t h e   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   t h e   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  t he   c o m p r e s s e d   gas  w i t h i n   t h e   c y l i n d e r   t o  

d r i v e   t h e   p i s t o n   ou t   of  t h e   g a s   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   the   s c i s s o r s   m e c h a n i s m   to  i t s  

maximum  e x t e n s i o n   w i t h i n   t h e   o p e r a t i n g   r a n g e  

and  r a i s e   s u c h   a r t i c l e ;  

t he   c y l i n d e r   a t   l e a s t   p a r t l y   c o m p e n s a t i n g   f o r  

the   v a r i a t i o n   of  m e c h a n i c a l   a d v a n t a g e   by  p r o v i d i n g  

a  h i g h   r a t i o   of  (1)  f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e  

of  c o m p r e s s e d   gas   w i t h i n   tne   c y l i n d e r   to  d r i v e   t h e  

p i s t o n   ou t   of  t he   gas   c y l i n d e r   when  t h e   s c i s s o r s  

m e c h a n i s m   is  in  t h e   f i r s t   r a n g e   of  p o s i t i o n s ,   t o  

(2)  f o r c e   d e r i v e d   f rom  the   p r e s s u r e   o f  c o m p r e s s e d  

gas   w i t h i n   t h e   c y l i n d e r   to  d r i v e   t h e   p i s t o n   ou t   o f  

( C l a i m   8  a g a i n   c o n t i n u e s  . . . )  



t h e   gas   c y l i n d e r   when  t h e   s c i s s o r s   m e c h a n i s m   i s   i n  

t h e   s e c o n d   r a n g e   of  p o s i t i o n s ,   w h e r e b y :  

when  the   s c i s s o r s   m e c h a n i s m   i s   in  t h e  

f i r s t   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   l a r g e  

f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e   of  c o m p r e s s e d  

gas   w i t h i n   t he   a f o r e s a i d   c y l i n d e r   i s   a p p l i e d  

to  r a i s e   t h e   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n ,  

when  the   s c i s s o r s   m e c h a n i s m   i s   in  t h e  

s e c o n d   r a n g e   of  p o s i t i o n s ,   r e l a t i v e l y   l o w  

f o r c e   d e r i v e d   f rom  t h e   p r e s s u r e   of  c o m p r e s s e d  

gas   w i t h i n   the   c y l i n d e r   o p p o s e s   d o w n w a r d  

f o r c e   by  a  u s e r   to  i n i t i a t e   l o w e r i n g   of  t h e  

p l a t f o r m   and  such   a r t i c l e   t h e r e o n ,   a n d  

t he   c o m p e n s a t i n g   m e a n s   t h u s   m a k e  

p o s s i b l e   use  of  t h e   e n e r g y - s t o r a g e   means   t o  

f a c i l i t a t e   r e p e t i t i v e   r a i s i n g   of  s u c h   a r t i c l e  

w i t h o u t   r e p e t i t i v e   p r o v i s i o n   of  e n e r g y   f r o m  

any  s o u r c e   o u t s i d e   t h e   c o m b i n a t i o n ,   e x c e p t  

f o r   s m a l l   a m o u n t s   of  e n e r g y   e x p e n d e d   by  s u c h  

u s e r   to  c o n t r o l   t he   d i r e c t i o n   of  o p e r a t i o n   o f  

t h e   m e c h a n i s m .  



.  
9.  The  c o m b i n a t i o n   of  c l a i m   6,  w h e r e i n :  

t he   c o m p e n s a t i n g   means   c o m p r i s e   a  s e c o n d  

p e r m a n e n t l y   s e a l e d   gas   c y l i n d e r   t h a t   a l s o   c o n t a i n s  

a  s u b s t a n t i a l l y   f i x e d   q u a n t i t y   of  gas   and  t h a t   i s  

a l s o   m e c h a n i c a l l y   c o n n e c t e d   t o :  

a p p l y   f o r c e   r e s u l t i n g   f rom  l o w e r i n g   o f  

s u c h   a r t i c l e   and  r e t r a c t i o n   of  t he   s c i s s o r s  

m e c h a n i s m   to  d r i v e   a  p i s t o n   i n t o   the   g a s  

c y l i n d e r   and  t h e r e b y   c o m p r e s s   the   g a s  

t h e r e i n ,   a n d  

a p p l y   f o r c e   d e r i v e d   f rom  the   p r e s s u r e  

of  t h e   c o m p r e s s e d   gas  w i t h i n   t he   c y l i n d e r   t o  

d r i v e   t h e   p i s t o n   out   of  t h e   gas   c y l i n d e r ,   a n d  

t h e r e b y   e x t e n d   the   s c i s s o r s   m e c h a n i s m   a n d  

r a i s e   s u c h   a r t i c l e ;  

when  t h e   s c i s s o r s   m e c h a n i s m   i s   in  t he   f i r s t  

r a n g e   of  p o s i t i o n s ,   f o r c e   d e r i v e d   f rom  the   p r e s s u r e  

( C l a i m   9  c o n t i n u e s  . . . )  



of  t he   c o m p r e s s e d   gas   w i t h i n   t h e   s e c o n d   c y l i n d e r   i s  

a d d e d   to  t h e   f o r c e   d e r i v e d   f rom  t he   p r e s s u r e   o f  

c o m p r e s s e d   gas   w i t h i n   t he   a f o r e s a i d   c y l i n d e r ;   a n d  

t h e   s e c o n d   c y l i n d e r   i s   f u r t h e r   m e c h a n i c a l l y  

c o n n e c t e d   in  s u c h   a  way  as  to   b e c o m e   a u t o m a t i c a l l y  

i n e f f e c t i v e   a f t e r   t he   s c i s s o r s   m e c h a n i s m   h a s  

o p e r a t e d   t h r o u g h   the   f i r s t   r a n g e   of  p o s i t i o n s ;  

w h e r e b y ,   when  the   s c i s s o r s   m e c h a n i s m   is   i n  

t he   s e c o n d   r a n g e   of  p o s i t i o n s ,   no  f o r c e   d e r i v e d  

f rom  t he   p r e s s u r e   of  c o m p r e s s e d   gas   w i t h i n   t h e  

s e c o n d   c y l i n d e r   o p p o s e s   d o w n w a r d   f o r c e   by  a  u s e r   t o  

i n i t i a t e   l o w e r i n g   of  the   p l a t f o r m   and  s u c h   a r t i c l e  

t h e r e o n .  

10.  The  c o m b i n a t i o n   of  c l a i m   9  w h e r e i n :  

t h e   p i s t o n   or  c y l i n d e r   i s   a t t a c h e d   to  a  

f o r c i n g   p o i n t   t h a t   is  f i x e d   r e l a t i v e   to  a  member  o f  

t he   s c i s s o r s   l i n k a g e ,   and  t h a t   moves   h o r i z o n t a l l y  

( C l a i m   10  c o n t i n u e s  . . . )  



t h r o u g h   a  r a n g e   of  h o r i z o n t a l   p o s i t i o n s ,   as  w e l l   a s  

v e r t i c a l l y ,   when  the   s c i s s o r s   m e c h a n i s m   o p e r a t e s ;  

a n d  

t he   c y l i n d e r   or  p i s t o n   is   a t t a c h e d   to  t h e  

b a s e   a t   a  p i v o t   p o i n t   t h a t   is   h o r i z o n t a l l y  

d i s p l a c e d   r e l a t i v e   to  the   e n t i r e   r a n g e   o f  

h o r i z o n t a l   p o s i t i o n s   of  the   f o r c i n g   p o i n t ,   so  t h a t  

t h r o u g h o u t   t he   o p e r a t i n g   r a n g e   of  t h e   m e c h a n i s m   t h e  

p i s t o n   is   n e v e r   v e r t i c a l .  
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